WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 




(11) International Publication Number: 


WO 99/51641 


C07K 14/705, C12N 15/12, 15/62, A61K 
38717 


Al 


(43) International Publication Date: 


14 October 1999 (14.10.99) 



(21) International Application Number: PCI7US99707333 

(22) International Filing Date: 2 April 1999 (02.04.99) 



(30) Priority Data: 

60/080,671 



3 April 1998 (03.04.98) 



US 



(71) Applicant (for all designated States except US): NPS PHAR- 

MACEUTICALS, INC. [US/US]; Suite 240, 420 Chipeta 
Way, Salt Lake City, UT 84108 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): STORMANN, Thomas, 
M. [US/US]; 1327 E. Harrison, Salt lake City, UT 84105 
(US). HAMMERLAND, Lance, G, [US/US]; 3201 South 
400 East, Salt Lake City. UT 84010 (US). STORJOHANN, 
Laura, L, [US/US]; 2592 East Stanford, Salt Lake City, 
UT 841 17 (US). BUSBY, James, G. [US/US]; 3256 East 
Del Verde, Salt Lake City, UT 84109 (US). GARRETT, 
James, E. [US/US]; 1584 East 3150 South, Salt Lake City, 
UT 84106 (US). SIMIN, Rachel, T. [US/US]; 1520 East 
Redondo Avenue, Salt Lake City, UT 84105 (US). 



(74) Agent: WARBURG, Richard, J.; Lyon & Lyon LLP, 
Execudve Square, La Jolla, CA 92037 (US). 



4225 



(81) Designated States: AE, AL, AM, AT, AU, A2, BA, BB, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH. GM. HR. HU, ID, IL, IN, IS, JP, KB, KG, 
KP, KR, KZ, LC, LK, LR. LS, LT, LU, LV, MD. MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG. SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA, 
ZW, ARIPO patent (GH, GM, KR, LS, MW, SD, SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: G-PROTEIN FUSION RECEPTORS AND CHIMERIC GABAb RECEPTORS 
(57) Abstract 

The present invention features G-protein fusion receptors and chimeric GABAb receptors (GABAeRs), nucleic acid encoding such 
receptors, and the use of such receptors and nucleic acid. G-protein fusion receptors comprise at least one domain from a CaR, a mGluR, 
and/or a GABAb receptor fused directly or through a linker to a guanine nucteotide-binding protein (G-protein). Chimeric GABAbRs 
comprise at least one of a GABAbR extracellular domain, a GABAbR transmembrane domain, or a GABAbR intracellular domain and one 
or more domains from a mGluR subtype 8 (mGluR8) and/or a CaR. 



Applicants: Kenneth A. Jones, et al. 

U.S. Serial No. : 09/211,755 

Filed: December 15, 1998 Exhibit 6 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


AM 


Armenia 


FI 


Finland 


AT 


Austria 


FR 


France 


AU 


Australia 


GA 


Gabon 


AZ 


Azerbaijan 


GB 


United Kingdom 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BF 


Burkina Paso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


BJ 


Benin 


IE 


Ireland 


BR 


Brazil 


IL 


Israel 


BY 


Belarus 


IS 


Iceland 


CA 


Canada 


IT 


Italy 


CF 


Centra) African Republic 


JP 


Japan 


CG 


Congo 


KB 


Kenya 


CH 


Switzerland 


KG 


Kyrgyzstan 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


CM 


Cameroon 




Republic of Korea 


CN 


China 


KR 


Republic of Korea 


cu 


Cuba 


KZ 


Kazakstaa 


cz 


Czech Republic 


LC 


Saint Lucia 


DK 


Germany 


LI 


Liechtenstein 


DK 


Denmark 


LK 


Sri Lanka 


EE 


Estonia 


LR 


Liberia 



LS 


Lesotho 


SI 


Slovenia 


LT 


Lithuania 


SK 


Slovakia 


LU 


Luxembourg 


SN 


Senegal 


LV 


Latvia 


SZ 


Swaziland 


MC 


Monaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 


Ti i rlrnif -Ti 141 is J ^ 




Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


UG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


uz 


Uzbekistan 


NE 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


ZW 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Russian Federation 






SD 


Sudan 






SE 


Sweden 






SG 


Singapore 







WO 99/51641 



1 

DESCRIPTION 
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G- PROTEIN FUSION RECEPTORS AND CHIMERIC GABA, RECEPTORS 

RELATED APPLICATIONS 
The present application claims priority to Garrett et al. 
0 S Serial No. 60/080,671, filed April 3. 1998, which is 
hereby incorporated by reference herein in its entirety 
including the drawings. 

FIELD OF THE INVENTION 
The present invention relates to a G-protein fusion 
receptors, chimeric GABA. (y-aminobutyric acid) receptors, 
nucleic acid encoding such receptors, and uses of such 
receptors and nucleic acid encoding such receptors. 

p fiCKGROUND 

The references cited herein are not admitted to be prior art 
to the claimed invention. 

Chimeric receptors made up of peptide segments from 
different receptors have different uses such as being used to 
assess the functions of different sequence regions and to assess 
the activity of different compounds at a particular receptor. 
Examples of using chimeric receptors to assess the activity or 
different compounds are provided by Dull et al., U.S. Patent No. 
4 859,609, Dull et al . , U.S. Patent No. 5.030.576, and Fuller et 
al.. international Application No. PCT/US96 /I2336 . International 

Publication No. WO 97/05252. 

Dull et al. U.S. Patent No. 4,859,609, and Dull et al. U.S. 
Patent No. 5.030.576, indicate the production and use of chimeric 
receptors comprising a ligand binding domain of a predetermined 
receptor and a heterologous reporter polypeptide. The Dull et 
al. patents provide as examples of chimerics: (l) a chimeric 
receptor made up of the insulin receptor extracellular a chain, 
and the EGF receptor transmembrane and cytoplasmic domains 
without any KIR B-chain sequence; and (2) a hybrid receptor made 
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up of the v-erB oncogene product intracellular domain fused to 
the EOF receptor extracellular and transmembrane domains. 

Fuller et al . International Publication No. WO 97/05252 
feature chimeric receptors made up of metabotropic glutamate 
receptor (mGluR) domains and calcium receptor (CaR) domains. The 
chimeric receptors allow the coupling of functional aspects of a 

mGluR with a CaR. 

An example of the use of chimeric receptors to assess the 
functions of different sequence regions receptors are found in 
studies identifying regions of different guanine nucleotide- 
binding protein coupled receptors important for guanine 
nucleotide-binding protein coupling. (See, Kobilka et al . . 
Science 240:1310-1316, 1988; Wess et al . , FEES Lett. 258:133-136, 
X989-. cotecchia ecal., Proc. Natl. Acad. Sci. USA 87:2896-2900, 
199 0- Lechleiter et al.. EMBO Jr. 9:4381-4390, 1990; wess et al.. 
Mol. Pharmacol. 38:517-523. 1990,- and Pin et al . , EMBO J. 13:342- 
348, 1994.) 

gT TMfrfl&RY C ™* TUVENTION 
The present invention features G-protein fusion receptors 
and chimeric GAB As receptors (GABA B Rs), nucleic acid encoding such 
receptors, and the use of such receptors and nucleic acid, 
protein fusion receptors comprise at least one domain from a CaR, 
a mGluR, and/or a GABA B receptor fused directly or through a 
, linker to a guanine nucleotide-binding protein (G-protein) 
Chimeric GABA B Rs comprise at least one of a GABA B R 
domain, a GABA B R transmembrane domain, or a GABA B R 
domain and one or more domains from a mGluR subtype 8 (mGluRS, 

and/or a CaR. ^ 

G-proteins are peripheral membrane proteins made up of an a 

subunit, a P subunit, and a y subunit . G-proteins interconvert 
between a GDP bound and a GTP bound form. Different types of G- 
proteins can affect different enzymes, such as adenylate cyclase 
and phospholipase-C. 

Thus, a first aspect of the present invention describes a G- 

protein fusion receptor comprising: 
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,„ extracellular domain comprising ,„ extracellular domain 
™mo acid sequence substantially similar to either an 
extracellular C,R amino ,=id sequence, an extracellular „01»* 
ami" acid sequent., or an extracellular GABAb receptor «». a-d 

sequence; carboxy terminus of 

a transmembrane domain joined to tne caroo y 
.id extracellular domain, said transmembrane domain comprising a 
« nsm ZrL domain amino acid sequence substantially similar to 
either a transmembrane Ca B amino acid sequence, a transmembrane 
:;'u R amino acid sequence, or a transmembrane GABAb receptor amino 

"^cellular domain ,oined to tbe carboxy terminus of 
,H transmembrane domain comprising all or a portion ot an 
Intracellular amino acid se,uen6e substantially similar to either 
Intracellular =a« amino ^ = ^HZ^^ 

Tai^on is at least about 10 amino 

"""an optionally present linger loined to tbe carboxy terminus 
;h intracellular domain; and 
' ° £ a ^protein ,oined either to said intracellular domain or to 

r i inker provided that said G-protem is 
■-4 nn rinnallv present linner, P [uviuo 
Tolned tr:aid y o P ptio„.lly present lin.er .ben said optionally 

s ^^^^^ refer, to at least ... sequence 
Similarity between respective polypeptide re g ions m.Kinq up a 
domain. In preferred embodiments, substantially similar refers 

sequence similarity, or 100. <the same sequence, . between 
,0 peptide domains. Tbe deqre. to which two polypeptide domains 

I. substantially similar i. determined by comparing, tbe ammo 
acid sequences located in corresponding, domains. Sequence 
Similarity is preferably determined using BLASTH .Alcschul at 
,2 , J. MOI. Biol. 215,403-410. 19901. 

«^^r,rQ of the G-protem receptor 
Th e different receptor * ^ ^ 

can come from tbe same .= Pto P o „ ^ 

receptor made up o£ different P diff „„ t donli , in s of a 

different domains compounds able to eftect 
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rticui.r receptor can be identified and the activity of 
particular r«c P £eie „ t do „aina can be measured, 

different compounds at differ lon(sl present in the o- 

1B different -prise, or consist 

5 „ « » « -"tantialiy .i-il.. to. comprise, or consist 

" a human »Gla B ; and «W reoion.s. present in 
:LT- rotlii fusion are substantial .i— «• — ~ 

«. oortion(s) of a human GABA B R receptor, 
consist of portion is ) rRBAnR regions that are 

tn ^referred embodiments concerning GABA E R regio 

th e GABA B B extracellular domain is substantially similar 
present: the GABA B H ext 

rzxRAR extracellular domain provided in SEQ. 
to a GABA 3 R exu^ u e , a „f^u v similar to the 

t ne GABAbR trans^r.ne do„.in is ^ ^ 

15 GAB** intraceUui.r dentin is ^'""^j' „ 

20 transmembrane domain ^ ^ 

transmembrane domain provided in SEQ . 
intracellular domain is substantially similar to the 
mtraceliux pr0 vided in SEQ • ID. NO. H- 

intracellular domain such as that provi 

Various different mGluR subtypes present in different 
ms including humans, are described in different patent 
25 organisms, including 94/294 49, EP 569 240 Al. WO 

96/06167, and EP 'J-J- OJ qg/99404- 
, , £ „, mGluR - WO 95/08627. WO 95/22609, and WO 96/29404. 
95/22609; mGluR, * / „, mG1U R 7 -U.S. Patent No 

30 mGluR 5 - WO 94/29449; mGluR« - WO 97/48724 
5 831.047, WO 95/08627 and WO 96/29404; and mGluR WO 
and EP 816 498 A2 . (Each of these references are hereby 
incorporated by reference herein.) ^ 
xn preferred embodiments concerning mGluR _ ~* 

sent . the mGluR extracellular domain is substantially 
35 present, the mG ^ ^ ^ ^ ^ ^ 

to either human mGluR 1. ^ ^ human 

mGluR 4, human mGluR 5, human mGluR 6, h 
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mGluR 8; the mGluR transmembrane domain is substantially similar 
to either human mGluR i. human mGluR 2. human mGluR 3, human 
mGluR 4, human mGluR 5. human mGluR 6, human mGluR 7, or human 
mGluR 8; and the mGluR intracellular domain is substantially 
similar to either human mGluR 1, human mGluR 2, human mGluR 3, 

human mGluR 8. 

Another aspect of the present invention deserves a nucleic 
acid comprising a nucleotide sequence encoding for a G-protein 

fusion receptor. 

Another aspect of the present invention describes a 
recombinant cell comprising an expression vector encoding for a 
G - pro teir. fusion receptor, and a cell where the G-protein fusion 
re ceptor is expressed. Preferably, the G-protein fusion receptor 

is functional in the cell. 

Another aspect of the present invention describes a 
recombinant cell produced by combining (a) a cell where a G- 
protein fusion receptor is expressed, and (b) a vector comprising 
nucleic acid encoding a G-protein fusion receptor and elements 
for introducing heterologous nucleic acid into the cell. 
Preferably, the G-protein fusion receptor is functional in the 



:ell 



Another aspect of the present invention describes a process 
for the production of a G-protein fusion receptor. The process 
5 is performed by growing host cells comprising a G- P rotein fus.on 

receptor. , 
Another aspect of the present invention describee a .ethod 

of measuring the ability of a compound to affect G-prot.in fusion 

receptor activity. 

another aspect of the present invention describes a cleric 

GM *.K comprise - extraocular domain, a «—r™ ~ 
»d an intraceilul.r domain, therein at least one do— - .re 
, GABAfR and at ieast one domain is Ere -C« or mGluRS. The 
extracellular do-In co^rises an amino acid sequence 
>5 subst.nti.Uy similar to a Ca* extraocular domain (SEQ. ID. ». 
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• „ i cpn ID NO . 2 ) , a GABAsRlb 
a GABA.Ria extracellular domaxn (SEQ. ID . no 
x) , a GABA.R1 extracellular 

extracellular domain (SEQ. ID. exCracellular domain (SEQ . 

domain (SEQ. ID. NO. 4) , or a mGluRB extrac 

ID ' N l 5, tra ns— domain comprises an amino acid se^ence^ 
bst antially similar to a CaR transmembrane domain (SEQ. ID. ». 
J ™ transmembrane domain (SEQ. in. NO. 7). a G^Rlb 

rtom ain (SEQ ID. NO. 8), a GABA.R2 transmembrane 

::rr*rr . — — — — <~. 

rABA.Rla intracellular domain (SEQ. id. 
a GABAsRla ^ intracellular 

intracellular, transmembrane or extracexiu 

intracenuiat, extracellular domain. 

„ „ -irnh^acellular, transmembrane or extracexiu 

domain 

:n preferred e^uxu,. . __ ^^-n^r- 
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In pre t erre d concern, «h««. 

:::: i:::ir:: r: l — 

I!,,!,? orovided in SEQ. ID- NO. IS. 
mGluRB re~ PC- ™^ =oupied such ^ . 

ri"x«a=enu la r 11,— i. 

M Host cell A suitable host cell contains the 

to a G-protein. 
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mother aspect of the present invention describes a nucleic 
acid comprising a nucieotide sequence encoding for a chimeric 
GABAqR. 

Another aspect of the present invention descrxbes a 
recombinant eel! comprising an expression vector encoding for a 
chimeric GABA.R. and a cell where the chimeric GABA9R xs 
expressed. Preferably, the chimeric GABA.R is functional xn the 

CSl1 ' Another aspect of the present invention describes a 
recombinant cell produced by combining (a) a cell where a 
chimeric GABAgR is expressed, and (b) a vector comprising nuclexc 
acid encoding the chimeric GABAgR and elements for introduexng 
Heterologous nucleic acid into the cell. Preferably, the 
chimeric GABA 8 R is functional in the cell. 

Another aspect of the present invention describes a process 
for the production of a chimeric receptor. The process is 
performed by growing host cells comprising a chimeric GABAgR . 

Another aspect of the present invention describes a method 
of measuring the ability of a compound to affect GABAgR or mGluR 
activity. The method is performed by measuring the ability of a 
compound to affect chimeric GABAgR or mGluR activity. 

Another aspect of the present invention describes a fusxon 
receptor polypeptide comprising a receptor and a G-protein a 
subunit, wherein said G- P rotein a subunit is fused to the 
intracellular domain of said receptor, provided that the receptor 

not intended in any way to limit the claimed invention . 

Other features and advantages of the invention wxll be 
apparent from the following drawings, the description of the 
. invention, the examples, and the claims. 
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gpTT!F nESC^ TivrTON OF DRAWING? 
Figures l.-id illustrate the amino acid sequences of a human 
CaR extracellular domain (8BQ. ID. NO. 1) , a human GABA.Rla 

t<zx?n in NO 2) , a human GABA B Rlb 
extracellular domain (SEQ. ID. no, z>, 

4« rcirn in- NO. 3), a human GABAeR2 
extracellular domain (SEQ. ID. wu. 

^ ^Ary kpq ID NO. 4), and a human mGluRS 
extracellular domain (SEQ. id. 

extracellular domain (SEQ. ID. NO. 5). 

Fig ures 2a-2b illustrate the amino acid sequences of a human 
CaR transmembrane domain (SEQ. ID. NO- 6), a human GABA.Rla 

. .„ ,o Pn ID no. 7) , a human GABAsRlb 
j transmembrane domain (SEQ. id. nu. 

. | o pn td NO . 8 ) , a human GABA„R2 
transmembrane domain (SEQ. id. 

•„ lopfi id NO. 9) , and a human mGluRS 
transmembrane domain (SEQ. ID. nu. 

transmembrane domain (SEQ. ID- NO. 10). 

Figures 3a-3b illustrate the amino acid sequences of a- human 
5 caR intracellular domain (SEQ. ID.. NO. 11). a human GABA B Rla 
intracellular domain (SEQ. ID. NO. 12). a human GABA B Rlb 
intracellular domain (SEQ . ID. NO. 13), a human GABA.R2 

•„ icrn id NO. 14), and a human mGluR8 
intracellular domain (SEQ. ID. mu. 

intracellular domain (SEQ. ID. NO. 15). 
, 0 Figures 4a-4b illustrate the amino acid sequence of GcCl5 

(SEQ ID. NO. 16) andGoc ls (SEQ. ID. NO. 17). 

Figures 5a-5r illustrate the cDNA sequences encoding for 
v," »n CaR (SEQ ID. NO. 18), human GABA.Rla (SEQ. ID. NO. 19), 

" ' Flg «e. .-.h iU«- th. cDNA seance «« « C «*». 

(S EQ ID NO. 22) ™t 0»*M» <SBQ. ID. NO. 23) . 

Fig .~ a 7.-7. «>- ,«ino s.^nee «« »« 

(SEQ ID. NO. 24) and r« ^Rlb (SEQ. IB. NO. 25) . 

,C«R «'»c.nul.r ,.0 t..„-»br». <.°»«ins. .no ^..c.llal.r 

r.«rea by detain, «n inc.— in * clci^-.ct.v.t.d 
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, SE0 ID. NO. 26, , eM«ric hCAR/hinGluR2 ,SEQ. ID. NO. 30,, 
chimeric hniGluR2/hCaR ,SEQ. ID. NO. 34,, and 

31), chimeric hmGluR2/hCaR (S>bU- 
hmGluR8/hCaR (SEQ. ID- NO. 39). 

rigur.s U.-.1- illustrate the cDNA sequence for the 
pHCR/hmG^-Gqio fusion construct <SEQ. ID. NO. 2 , 
p „GluR2/,CaR.G« a iS fusion conduct ,«0. «»■">. 

- ..„»,, linker fusion construct (SEQ. ID. NO. 
pmGluR2//CaR-Ga,iSt3Ala linker 

46,, .nd th. mGiuRS/ZCaR-Ga,^ fusion construct ,SE0. "<>• 

""' ricures 12a-12h ill-t„te the amino acid sequence for tne 
phC aR/h»Gl u R2-Gqio fusion construct ,SEQ. ... NO. » , 
p „GluR2,/C.R.Gcc a iS fusion construct <SEQ. ID. NO. 
p „GluR2„C.R.GC.,io-3Ala linker fusion construct 
4 „, and the mGluR8//caR-GO,i5 fusion construct ,SEQ. 

' . 13a-13m illustrate the cDNA sequence for the GABA- 

R2 .G,:r;:s" n^sTruct ,™. ». «> - - — 

— """^^i^teV'the amino ecid sequence for the 
^ construct ,«,. ID. NO ,3, end the GABA- 

• ^''xrri^rs r « — 

fusion to transduce signa! resuming from ligand binding, 
fusions to C aR/i»Glui!2-Gqi5 IS 

mGluR2//caR'Gqi5 is shown by SEQ. ID. n 

sto w» by SEQ. ID. HO. 33, -^//CK^i* is shown by »• 



ID. NO. 
NO. 



30 NO. 41. 
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UJ M UillL | l | rvTTTJ-r - TTJVRNTION 
Th e CaR, mClu*. an*. «»> are structurally similar in 
MC n a single subunit membrane protein possessing 
that th ey are eacb a sing _ ^ comprising seven 

an extracellular domain, a 

putative me^rane spanning helices connected by thre ^ 
intraceliular and three extr.c.lluiar loops, and an 
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• -. .™ a in sional transduction is activated by the 
carboxy- terminal domain, signal 

_,. T he sicmal is transduced to 
extracellular binding of an agonist. The sign 

the intracellular components of the receptor causing an 

intracellular effect. 

Signal transduction from agonist binding to an extracellular 
region can be modulated by compounds acting at a downstream 
transmembrane domain or the intracellular domain. Downstream 
effects include antagonist actions of compounds and allosteric 

actions of compounds. k = 

The transmembrane domain provides different types of target 
sices for compounds modulating receptor activity in different 
environments. As noted above, the transmembrane domain contains 
extracellular, transmembrane, and intracellular components. 

Compounds modulating GABA.R. CaR, or mGluR activity can be 
L5 obtained, for example, by screening a group or library of 

I ounds to identify those compounds having the desired activity 
and then synthesizing such compound. Thus, included in the 

resent invention is a method of making a GAB^R, CaR, or mOluR 
active compound by first screening for a compound having desired 
20 properties and then chemically synthesizing that compound. 

■.-.^mnie r— ^ ^-cenrnrs (mG^uRs) 
mGluRs are O protein-coupled receptors capable of activating 
a variety of intracellular secondary messenger systems fo lowing 
a vari^y Trends Pharmacol. Sci. 

25 the Hiding of glutam.t. (Schoepp at ai., Trends P 

,,.5,8. 1990, schoepp »»d conn, Trend* Pharmacol, sc. 14.13. 
1993 hereby incorporated by tttrara herein) . 

activation of different -1« -«YP- i- .i.. -lie". - ~ 
„„re of the following responses, .ctiv.tion of phospholipase c, 
30 increases in phosphoinositid. ,P., hydrolysis. — »^ 
calcic release, activation of phosphoiip.se P. activation or 
hh bition of adenylyl cyci.se. increase. and decreases m th. 

t on of cyclic adenosine monophosphate ,-l . activation o £ 
^y cy lUe increases in the .option of cyclic 
3 5 Z!£JL - phospholip.se „. increases 
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.racnidonic .cid release, and i—" s ° r „ 
rr it y or vo!t. g e- and li 9 a«d- g ,ted ion channel ™p - 

conn, .Ld. »'»■ »»' ™- • 

Int . 2 4,439. ».., Pin and Duvoisin. Neuropharinaeoiogy 34 , 1. 

■ .^nrared bv reference herein) . 
1Qq c hereby incorporated uy . 

JU distinct -1* slypes — " 

,,.1031 1994; Pin and Duvoisin. Heurcphar»«co.lo<r/ 34,1. 

MeUr ™ ' " et a l J — • <*-• »'»»' J ' 

by rLrence herein., The different -1- P~~ * 
till extracellular d»ain <». » 

. helices connected by three intr.c.Hular and three 

:ir: 9 nur and „ ^ 

plication — J-n^T^- « 

n rt Q-7/A8724, and mouse mGluRS is aescrioeu. y 

„. Nsurosei. IS 307= 3 ^ 
are hereby incorporated by referenc 



20 

G 4 . 



25 



30 



P " ri rtivit, can be nein 9 standard technic 

t f nejtively couples to adenylate cyclase to inhibit 

e Txu « cTaccuJiation in a P»— toxin-sensitive 

intracellular CAWf <* mDle by 

fashion Thus. mGluR8 activity can be measured, for example. 

" Libition of forskolin-stimulated cAMP production as 
me asunng xnh.b.txon 15 : 30 75-3083 . 1995. 

described by Puvoxsxn et al. J- . neurolo gical 

mGluRs have been implicated xn a vane y 

p .moles of such pathologies include stroke, head 

disease (Schoepp and Conn, rrena 

. 7 Life sci. 54: 13 5. 1994; Pin et al . . 
Cunningham et al.. Life S«. 

. ta.i 1995; Knopfel et al., " cu 
Neuropharmacology 34:1. I9 9b. y 
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38:14X7, 1995, each of which is hereby incorporated by reference 
herein) . 

^« t-o rhanaes of extracellular calcium 
The CaR responds to cnanges 

concentration and also responds to other divine and .rivaled 

cations. The CaR is a G-protein coupled receptor containing an 

extracellular c«- binding domain- Activation of the CaR, 

descriptions of CaRs isolated from different sources, and- 

Tuples of CaR active compound are provided in Nemeth — 

5 l9 95, Brown et .1. U.S. Patent No. 5.688.938, Van Wagenen at 

.1 international Application Number PCT/US97/0S5S8 

Xntlrnational Publication Number WO 97/37967, Brown E.M. et al.. 

^ 575 1993, Riccardi D. , et al., Proc. Nat'l. Acad. 
Nature 366:575, * 

sci. VSA 92:131-135, 1995, and Garrett J.S.. et al., J. Biol. 
Ch« 31:12919-12925. 1995. (Each of these references are hereby 

\ Drown et al. U.S. Patent No. 
incorporated by reference herein.) Brow 

S. 688 . 938 and van wagenen et al.. IntemationaX Application 

PCT/ a s S 7/0S 5 S 8 mtemation.X wbllcni- «— r » 
31/ 37 S6 7. deecrifce different type, of compound, active at the CaR 

CaR antagonists. A ** ar *i-* 

The CaR can be targeted to achieve therapeutic effects. 
Kxamples of target diseases are provided in Brown et .1 . U^S. 
, Patent No. 5.688.938. and Van Wagenen et al . , International 
A pplication Number PCT/US97/05558 international Publication 
Number WO 97/37967, and include hyperparathyroidism and 
osteoporosis . 

.. r-t^r^c -.Hrt p^rnr* (gab^rsJ. 
OABA B Rs are G-protein coupled metabotropic receptors. 
GABA.RS modulate synaptic transmission by inhibiting presynaptic 
"tter release and by increasing r conductance — 
for long-lasting inhibitory postsynaptic potentials. (See, 
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Kaupmann et al.. Haturm 385:239-246. 1997, hereby incorporated by 

reference herein.) 

GABAgRs are found in the mammalian brain, /; in locations 
outside of the brain, and in lower species. Outside of the 
brain. GABA.RS have been identified on axon terminals and ganglion 
cell bodies of the autonomic nervous system, on fallopian tube 
and uterine intestinal smooth muscle cells, in the kidney cortex, 
urinary bladder muscle and on testicular interstitial cells. 
(S ~. Bowery. Anna. Re,. Pharmacol . Toxicol. 33:109-147, 1993. 
hereby incorporated by reference herein.) 

Different CABERS subtypes exist. Kaupmann et al . , Nature 
385-239-246. 1997, indicate that they cloned GABAgRs . Nucleic 
acid encoding two GABA B R proteins were indicated to be cloned from 
rat brain: GABA B Rla and GABAgRlb . GABA^la differs from GABA.Rlb 
in that the N-terminal 147 residues are replaced by 18 amino 
acids. GABA.Ria and GABA B Rlb appear to be splice variants. The 
cloned GABAbRs were indicated to negatively couple adenylyl 
cyclases and show sequence similarity to the metatropic 
receptors for 1,-glutamate (mGluR) . Northern blot analysis 
indicated that GABA.Rla and GABA.Rlb is present in brain and 
testis, but not in kidney, skeletal muscle, liver, lung, spleen, 
or heart . 

Kaupmann et al., International Application Number 
PCT/EP97/01370. International Publication Number wo 97/46675, 
indicate that they have obtained rat GABA.R clones, OABA.R1. and 
GABAeRlb; and humans GABA.R clones. GABA^la/b (represents a 
partial receptor clone) and GABA^lb (representing a full-length 
receptor clone) . Amino acid sequence information, and encoding 
oDNA sequence information, is provided for the different GABA.R 
30 clones. 

Another GABA.R subtype is GABA 8 R2 . Northern blot analyse 
reveals than an approximately 6.3 Kb human GABA„R2 transcript x. 
abundantly expressed in the human brain. Expression xs not 
detected in the heart, placenta, lung, liver, skeletal muscle. 
35 kidney and pancreas under conditions where GABA a R2 transcript was 
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identified in the human brain. Within the human brain GABA.R2 is 
broadly expressed at variable levels. 

GABA=R functions as a heterodimer of the subunits GABAbRI or 
GABA 3 R2 . (Jones .t .1. Mature 356:674-679, 1998, hereby 
incorporated by reference herein.) 

GABA B Rs have been targeted to achieve therapeutic effects. 
Kerr and Ong, DDT 1:371-380, 1996, describe different compounds 
indicated to be GABA.R agonists and GABA,R antagonists. Kerr and 
ong also review therapeutic implications of affecting GABA B R 
activity including, spasticity and motor control, analgesia, 
epilepsy, cognitive effects, psychiatric disorders, alcohol 
dependence and withdrawal, feeding behavior, cardiovascular and. 
respiratory functions, and peripheral functions. 

Bittiger et al.. Tips 4:391-394, 1993. review therapeutic 
applications of GABA.R antagonists. Potential therapeutic 
applications noted by Bittiger et al. include cognitive 
processes, epilepsy, and depression. 

r"-""^ Fusing Receptors 
Examples of some different types of G-protein fusion 
receptors, and advantages of some receptors, are provided below. 
Using the present application as guide additional G-protein 
receptors fusion can be constructed. 

" G-protein fusion receptors contain an intracellular domain 
of a receptor fused to a G-protein a subunit (G a ) . G a fusions to 
adrenoceptors have been reported by Bertin et al . , Heceptors 
and Channels 5:41-51, 1997; Wise and Milligan, Journal of 
Bi olo g lczl cnenistry 39*24673-24678. 1997; and Bertin et al., 
P roc Natl. Acad. Sci.USA 51:8827-8831. 1994 (each of which are 
Hereby incorporated by reference herein) . These studies were 
indicated to produce a functional chimeric by fusing the a 2R - 
adrenoreceptor to the G u0L , or the fc- adrenoceptor to the G, a . 

The G-protein fusion receptors described by the present 
invention include a G-protein fused to an intracellular domain, 
wh ere the intracellular domain when present in a wild type 
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receptor does not interact with that type of G-protein. Thus, 
the present invention also describes swapping of signals by 
fusing an intracellular domain to a G a normally not coupled to 
that intracellular domain. The use of such fusion proteins, 
while applicable to chimeric GABA,Rs , is not limited to chimeric 
GABAbRs . Indeed, such technology can be applied to receptors 
containing an extracellular domain, transmembrane domain and 
intracellular domain of a wild type receptor. 

Preferred G-proteins fusion receptors contain an 
intracellular domain fused to a promiscuous G a that couples to 
phospholipase C resulting in the mobilization of intracellular 
calcium. increases in intracellular calcium can be conveniently 
measured through the use of dyes. Such techniques are well known 
in the art and are described, for example by Brown et al . U.S. 
15 Patent No. 5,688,938. 

in an embodiment G-proteins fusions can also be used to 
decrease receptor desensitization. 

Examples of promiscuous G a 's coupling to phospholipase C 
include naturally occurring G-proteins such as G ais and G ai6 . and 
chimeric G-protein such as GqoS and Gqi5. GqoS and Gqi5 are made 
of a Gq portion where the five amino acids at the C-terminal are 
from either G D or G, respectively (Conklin et al., Nature 353:274- 
277, 1993. hereby incorporated by reference herein) . The Gq 
portion of such chimeric receptors provides for phospholipase C 
coupling while the terminal G 0 or G t portion allows the chimeric 
G-protein to couple to different receptor proteins that are 
normally involved in inhibitor effects on adenylate cyclase. 

in an embodiment of the present invention the employed G- 
protein is from a human source or is made up of different G- 
protein components each from a human source. 

G-proteins fusions can be created, for example, by fusing 
directly or indirectly the intracellular domain of a receptor 
protein to a polypeptide having an amino acid sequence 
substantially similar to G ais . G aii . GqoS or GqiS. In different 
embodiments, the receptor is fused directly or indirectly to a O- 
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protein consisting of the amino acid sequence of G a ». G ai6 , Gqo5 
or Gqi5. 

The intracellular domain portion of a receptor protein fused 
directly or indirectly to a G-protein should be at least about 10 
amino acids in length. In different embodiments the portion is 
at least about 50 amino acids, at least about 100 amino acids, or 
the full length of an intracellular domain. 

The intracellular domain can be directly linked to a G- 
protein or can be indirectly linked through an optionally present 
linker Optionally present linkers are preferably about 3 to 
about 30 amino acids in length. Preferred linkers are made up of 
alanine, glycine, or a combination thereof. 

rhimeri ^ Receptors 
Examples of some different types of chimeric receptors, and 
advantages of some receptors, are provided below. Using the 
present application as guide additional chimeric receptors can be 
constructed. 

rh^Pric G *"V> r.xtr,— ""T^t Domain 

Chimeric" GABAbRs containing a GABA.R extracellular domain are 

particularly useful for studying the importance of the GABA B R 
extracellular domain and assaying for compounds active at the 
extracellular domain. Preferably chimeric GABA.RS containing a 
GABA B R extracellular domain also contain a CaR intracellular 
domain. 

A variety of different activities have been generally 
attributed to GABA.R subtypes. (K.g. , Kerr and Ong, DDT 1,371- 
380 1996.) Kaupmann et al . , Nature 3««,239-246, 1997, report 
, that in preliminary experiments involving GABAeRla they did not 
detect positive coupling to the adenylyl cyclase or coupling to 
the phospholipase effector system. 

An intracellular CaR domain can be used to couple with G- 
proteins which activate phospholipase C and mobilize 
5 intracellular calcium. Mobilization of intracellular calcium » 
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readily detected, for example, by fluorescent indicators of 

intracellular Ca J *. 

An additional advantage of using the intracellular CaR 
domain is that CaR G-protein activation is not rapidly 
desensitized. Thus, the intracellular CaR domain can be used to 
produce a stronger intracellular signal than a signal produced 
from a receptor which is desensitized rapidity. 

More preferably, the chimeric GABA B R contains an 
intracellular CaR domain, and also contains either a CaR or a 
GABAgR transmembrane domain. Advantages of using a CaR 
transmembrane domain include separating the effects occurring at 
a GABAbR extracellular domain from effects occurring at a 
transmembrane domain; and providing additional intracellular 
elements, present on transmembrane intracellular loops, useful 
for coupling to G-protein. 

A GABAbR transmembrane domain is useful for examining 
whether the transmembrane GAB^R can be targeted to affect GABAbR 
activity, and obtaining compounds active at the GABAbR 
transmembrane domain. For example, a transmembrane GABAbR can be 
used to screen for transmembrane allosteric modulators and 
antagonists . 

,->^ TO T"i<- nABA-P Tr-ansmemhrane Domain 

Chimeric GABAbRs containing a GABAbR transmembrane are 
particularly useful for studying the importance of the GABAbR 
transmembrane domain and assaying for compounds active at the 
transmembrane domain. Preferably Chimeric GABAbRs containing a 
GABAbR transmembrane domain contain an extracellular domain which 
is either mGluRB or CaR. and an intracellular CaR domain. 

More preferably, the chimeric GABAbR contains an 
extracellular domain from either mGluRB or CaR, a GABAbR 
transmembrane, and an intracellular CaR domain. A chimeric GABAbR 
containing extracellular mGluRB or CaR domains can readily be 
stimulated using mGluRS or CaR ligands . 
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Chimeric GABA^R Intracellular Domain 

Chimeric GABAgRs containing a 'GABA B R intracellular domain are 
particularly useful for studying the importance of the GABAbR 
intracellular domain and assaying for compounds active at the 
intracellular domain. Preferably, the chimeric receptors contain 
an extracellular domain from either mGluRB or CaR. The 
extracellular mGluRB or CaR domains can readily be activated 
using mGluRB or CaR ligands. 

Receptor Domains 
Domains of a G-protein fusion receptor, a chimeric receptor, 
and G a , substantially similar to a particular sequence can be 
readily produced using the disclosure provided herein in 
conjunction with information well known in the art. 
Substantially similar sequences can be obtained taking into 
account sequence information for a particular type of receptor 
obtained from different sources, different types of amino acids 
which are to some extent interchangeable, and the ease of 
experimentation with which functional receptor activity can be 
assayed. 

Substantially similar sequences includes amino acid 
alterations such as deletions, substitutions, additions, and 
amino acid modifications. A "deletion" refers to the absence of 
one or more amino acid residue (s) in the related polypeptide. An 
••addition" refers to the presence of one or more amino acid 
residue (s) in the related polypeptide. Additions and deletions 
to a polypeptide may be at the amino terminus, the carboxy 
terminus, and/or internal. Amino acid -modification" refers to 
the alteration of a naturally occurring amino acid to produce a 
non-naturally occurring amino acid. A "substitution" refers to 
the replacement of one or more amino acid residue (s) by another 
amino acid residue(s) in the polypeptide. Derivatives can 
contain different combinations of alterations including more than 
one alteration and different types of alterations. 
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The sequences of polypeptides can be compared from different 
sources to help identify variable amino acids not essential for 
receptor activity. For example. Figure 7 provides the rat 
GABA B Rla and GAB^Rlb amino acid sequences. The rat GABAgRla and 
GABA B Rlb amino acid sequences can be compared with the human 
GABAaRia and GABAgRlb sequences to identify conserved and variable 
amino acids. Derivatives can then be produced where a variable 
amino acid is changed, and receptor activity can be readily 
tested. 

Similarly, the amino acid sequences for CaR, mGluRS, and G- 
proteins from different sources are either known in the art or 
can readily be obtained. Examples of such references are 

provided above. 

While the effect of an amino acid change varies depending 
upon factors such as phosphorylation, glycosylate, intra-chain 
linkages, tertiary structure, and the role of the amino acid in 
the active site or a possible allosteric site, it is generally 
preferred that a substituted amino acid is from the same group as 
the amino acid being replaced. To some extent the following 
groups contain amino acids which are interchangeable: the basic 
amino acids lysine, arginine, and histidine; the acidic amino 
acids aspartic and glutamic acids; the neutral polar amino acids 
serine, threonine, cysteine, glutamine, asparagine and, to a 
lesser extent, methionine; the nonpolar aliphatic amino acids 
glycine, alanine, valine, isoleucine, and leucine (however, 
because of size, glycine and alanine are more closely related and 
valine, isoleucine and leucine are more closely related); and the 
aromatic amino acids phenylalanine, tryptophan, and tyrosine, 
addition, although classified in different categories, alanine 
glycine, and serine seem • to be interchangeable to some extent, 
and cysteine additionally fits into this group, or may be 
classified with the polar neutral amino acids. 

While proline is a nonpolar neutral amino acid, its 
replacement represents difficulties because of its effects on 
conformation. Thus, substitutions by or for proline are not 
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preferred, except when the same or similar conformational results 
can be obtained. The conformation conferring properties of 
proline residues may be obtained if one or more of these is 
substituted by hydroxyproline (Hyp) . 

Examples of modified amino acids include the following: 
altered neutral nonpolar amino acids such as co- amino acids of the 
formula H 2 N ( CH 2 ) n COOH where n is 2-6, sarcosine (Sar) , t- 
butylalanine (t-BuAla) , t-butylglycine (t-BuGly) , N-methyl 
isoleucine (N-Melle) , and norleucine (Nleu) ; altered neutral 
aromatic amino acids such as phenylglycine ; altered polar, but 
neutral amino acids such as citrulline (Cit) and methionine 
sulfoxide <MSO) ; altered neutral and nonpolar amino acids such as 
cyclohexyl alanine (Cha) ; altered acidic amino acids such as 
cysteic acid (Cya) ; and altered basic amino acids such as 
ornithine (Orn) . 

preferred derivatives have one or more amino acid 
alteration (s) which do not significantly affect the receptor 
activity of the related receptor protein. In regions of receptor 
domains not necessary for receptor activity, amino acids may be 
deleted, added or substituted with, less risk of affecting 
activity. In regions required for receptor activity, amino acid 
alterations are less preferred as there is a greater risk of 
affecting receptor activity. 

Derivatives can be produced using standard chemical 
techniques and recombinant nucleic acid techniques. 
Modifications to a specific polypeptide may be deliberate, as 
through site-directed mutagenesis and amino acid substitution 
during solid-phase synthesis, or may be accidental such as 
through mutations in hosts which produce the polypeptide. 
Polypeptides including derivatives can be obtained using standard 
techniques such as those described by Sambrook et al . , Molecular 
Cloning, Cold Spring Harbor Laboratory Press (1989) . For 
example, Chapter 15 of Sambrook describes procedures for site- 
directed mutagenesis of cloned DNA. 
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Receptor Nuc leic Acid 
G-protein fusion and chimeric receptor nucleic acid can be 
produced based on the information provided herein along with 
standard recombinant nucleic acid techniques. Examples of 
references describing recombinant nucleic acid techniques include 
Molecular Cloning, Sambrook et al.. Cold Spring Harbor Laboratory 
Press (1989) ; and Current Protocols in Molecular Biology, 
Frederick et al., John Wiley & Sons, Inc. (1995). 

Due to the degeneracy of the genetic code different nucleic 
acid sequences can encode for a particular polypeptide. Thus, a 
large number of nucleic acids encoding. for a receptor having the 
same amino acid sequence can be produced. 

An embodiment of the present invention uses human nucleic 
acid encoding for the domains from CaR. GABAbRIA, GABA,R1B. 
GABA,R2 and/or mGluRS. The amino acid sequences of different 
domains is provided in Figures 1-3. 

Recombinant Cells 
Nucleic acid expressing a functional G-Protein fusion or a 
chimeric receptor can be used to create transfected cells lines 
expressing such receptors. Such cell lines have a variety of 
uses such as being used for high- throughput screening for 
compounds modulating receptor activity; being used to assay 
binding to the receptor; and as factories to produce large 
amounts of a receptor. 

A variety of cell lines can couple exogenously expressed 
receptors to endogenous functional responses. Cell lines such as 
NIH-3T3, HeLa, NG115, CHO, HEK 293 and COS7 which are expected to 
lack CaR, mGluRS, and GABA„R can be tested to confirm that they 
lack these receptors. 

Production of stable transf ectants can be accomplished by 
transfection of an appropriate cell line with, for example, an 
expression vector such as pMSG vector, in which the coding 
sequence for the G-protein fusion or chimeric GABA B R cDNA has been 
cloned. Expression vectors containing a promoter region, such as 
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the mouse mammary tumor virus promoter (MMTV) , drive high-level 
transcription of cDNAs in a variety of mammalian cells. In 
addition, these vectors contain genes for selecting cells stably 
expressing cDNA of interest. The selectable marker in the pMSG 
vectors encode an enzyme, xanthine -guanine phosphoribosyl 
transferase (XGPRT) , conferring resistance to a metabolic 
inhibitor that is added to the culture to kill nontransf ected 
cells . 

The most effective method for transfection of eukaryotic 
cell lines with plasmid DNA varies with the given cell type. The 
expression construct will be introduced into cultured cells by 
the appropriate technique, such as Ca 2 * phosphate precipitation, 
DEAE-dextran transfection, lipofection or electroporation . 

Expression of the receptor cDNA in cell lines can be 
assessed by solution hybridization and Northern blot analysis. 

Binding Assays 

The present invention also includes using G-protein fusion 
receptors or chimeric GABAqR in a binding assay. G-protein fusion 
receptors or chimeric GABAbRs having a particular GABAbR domain 
can be used, for example to facilitate obtaining compounds able 
to' bind to that particular receptor domain; and to determine 
whether a compound which binds to a particular domain. For 
example, in a complete chimeric GABAgR containing extracellular, 
transmembrane, and intracellular domains, the presence of one or 
more domains from CaR or mGluR are useful to present GABAbR 
domain* s) to a binding agent in a form more like the GABA B R 
domain(s) in the wild type receptor compared to an incomplete 
GABAbR receptor fragment lacking one or more domains. 

Binding assays can be carried out using techniques well 
known in the art. Binding assays preferably employ radiolabeled 

binding agents . 

An example of a binding procedure is carried out by first 
attaching chimeric GABAbR to a solid-phase support to create an 
affinity matrix. The affinity matrix is then contacted with 
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potential GABAqR binding agents. A large library of compounds may 
be used to determine those compounds binding to the affinity 
matrix. Bound compounds can be eluted from the column. 

Therapeutic Modulation 

As pointed out above, different types of diseases and 
disorders can be treated using compounds modulating CaR, mGluR, 
or GABAbR activity . Additionally, such compounds can be used 
prophylactically. Compounds modulating GABAbR2 activity can be 
administered to patients who would benefit from such treatment. 
Patients are mammals, preferably humans. 

Modulators of CaR, mGluR, or GABAgR activity can be 
administered to a patient using standard techniques. Techniques 
and formulations generally may be found in Remington' s 
PharmacevHMl Sciences , 18 th ed. , Mack Publishing Co., Easton, 
PA, 1990 (hereby incorporated by reference herein) . 

Suitable dosage forms, in part, depend upon the use or the 
route of entry, for example, oral, transdermal, transmucosal , or 
by injection (parenteral) . Such dosage forms should allow the 
therapeutic agent to reach a target cell whether the target cell- 
is present in a multicellular host or in culture. For example, 
pharmacological compounds or compositions injected into the blood 
stream should be soluble. Other factors are well known in the 
art, and include considerations such as toxicity and dosage forms 
which retard the therapeutic agent from exerting its effect. 

Therapeutic compounds can be formulated as pharmaceutically 
acceptable salts and complexes thereof. Pharmaceutically 
acceptable salts are non- toxic salts in the amounts and 
concentrations at which they are administered. The preparation 
of such salts can facilitate the pharmacological use by altering 
the physical characteristics of the compound without preventing 
it from exerting its physiological effect. Useful alterations in 
physical properties include lowering the melting point to 
facilitate transmucosal administration and increasing the 
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solubility to facilitate administering higher concentrations of 
the drug. 

The pharmaceutically acceptable salt of a compound may be 
present as a complex. Examples of complexes include an 8- 
chlorotheophylline complex (analogous to, e.g., 
dimenhydrinate : diphenhydramine 8 -chlorotheophylline (1:1) 
complex; Dramamine) and various cyclodextrin inclusion complexes. 

Pharmaceutically acceptable salts include acid addition 
salts such as those containing sulfate, hydrochloride, fumarate, 
maleate, phosphate, sulfamate, acetate, citrate, lactate, tar- 
trate, mechanesulfonate, ethanesulf onate , benzenesulf onate , p- 
toluenesulfonate, eye lohexyl sulfamate and quinate. 

Pharmaceutically acceptable salts can be obtained from acids 
such as hydrochloric acid, maleic acid, sulfuric acid, phosphoric 
acid, sulfamic acid, acetic acid, citric acid, lactic acid, 
tartaric acid, malonic acid, methanesulf onic acid, ethanesulf onic 
acid, benzenesulfonic acid, p- toluenesulf onic acid, cyclohexyls- 
ulfamic acid, fumaric acid, and quinic acid. 

Pharmaceutically acceptable salts also include basic 
addition salts such as those containing benzathine, 
chloroprocaine , chol ine , diethanolamine , ethyl enedi amine , 
meglumine, procaine, aluminum, calcium, lithium, magnesium, 
potassium, sodium, ammonium, alkylamine, and zinc, when acidic 
functional groups, such as carboxylic acid or phenol are present. 
For example, see Remington's Pharm aceutical Sciences, 18 th ed. , 
Mack Publishing Co., Easton, PA, p. 1445, 1990. Such salts can 
be prepared using the appropriate corresponding bases. 

Carriers or excipients can also be used to facilitate 
administration of therapeutic agents. Examples of carriers 
include calcium carbonate, calcium phosphate, various sugars such 
as lactose, glucose, or sucrose, or types of starch, cellulose 
derivatives, gelatin, vegetable oils, polyethylene glycols and 
physiologically compatible solvents. Examples of physiologically 
compatible solvents include sterile solutions of water for 
injection (WFI) , saline solution and dextrose. 
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GABA B R modulating compounds can be administered by different 
routes including intravenous, intraperitoneal, subcutaneous, 
intramuscular, oral, topical (transdermal), or transmucosal 
administration. For systemic administration, oral administration 
5 is preferred. For oral administration, for example, the 

compounds can be formulated into conventional oral dosage forms 
such as capsules, tablets, and liquid preparations such as 
syrups, elixirs, and concentrated drops. 

Alternatively, injection (parenteral administration) may be 

10 used, e.gr., intramuscular, intravenous, intraperitoneal, and 

subcutaneous. For injection, compounds are formulated in liquid 
solutions, preferably, in physiologically compatible buffers or 
solutions, such as saline solution, Hank's solution, or Ringer's 
solution. In addition, the compounds may be formulated in solid 

15 form and redissolved or suspended immediately prior to use. 
Lyophilized forms can also be produced. 

Systemic administration can be by transmucosal or 
transdermal means. For transmucosal or transdermal 
administration, penetrants appropriate to the barrier to be 

2 0 permeated are used in the formulation. Such penetrants are well 
known in the art, and include, for example, for transmucosal 
administration, bile salts and fusidic acid derivatives. In 
addition, detergents may be used to facilitate permeation. 
Transmucosal administration, for example, may be through nasal 

2 5 sprays, rectal suppositories, or vaginal suppositories. 

For topical administration, compounds can be formulated into 
ointments, salves, gels, or creams, as is well known in the art. 

The amounts of various GABAbR modulating compounds to be 
administered can be determined by standard procedures taking into 

30 account factors such as the compound IC 50 , EC S0 , the biological 
half-life of the compound, the age, size and weight of the 
patient, and the disease or disorder associated with the patient. 
The importance of these and other factors to be considered are 
well known to those of ordinary skill in the art. Generally, the 
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amount is expected to preferably be between about 0.01 and 50 
mg/kg of the animal to be treated. 

EXAMPLES 

Examples are provided below illustrating different aspects 
and embodiments of the present invention. The examples include 
techniques that can be used to produce and use G-protein fusion 
receptors and chimeric receptors. These examples are not intended 
to limit the claimed invention. 

Example 1: Construction of G-Protein Fusions 

This example illustrates different G-protein fusion receptor 
constructs and techniques used to produce different G-protein 
fusion receptor constructs. Numbering of nucleotide position for 
all the following constructs is such that nucleotide number 1 
corresponds to the A of the ATG start codon of the nucleotide 
sequence encoding the designated protein. 

I . FULL-LENGTH CONSTRUCTS 

A. phCaR 

The cDNA encoding the human CaR (Garrett et al . , (1995) J. 
Biol. Chem. 270: 12919) is harbored in the Bluescript SK(-) plasmid 
(Stratagene) . This construct is referred to as phCaR. 

B. phmGluR2 

A full length human mGluR2 cDNA was amplified from human 
cerebellum MarathonReady cDNA (Clontech) using PCR primers based 
on the human mGluR2 cDNA sequence {Genbank Accession # 4504136) . 
The obtained PCR fragment was subcloned into the pT7Blue TA 
vector (Novagen) . A Hind III-Not I fragment containing the human 
mGluR2 cDNA was then subcloned into the Bluescript SKII(-) 
plasmid (Stratagene). This construct is referred to as phmGluR2. 

C . phGa g 

A full length human Ga q cDNA was amplified from human 
cerebral cortex Quick-Clone cDNA (Clontech) using PCR primers 
based on the human Ga q cDNA sequence (Genbank Accession # 
4504044) . The obtained PCR fragment was subcloned into the 
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Bluescript SKII(-) plasmid (Stratagene) . This construct is 
referred to as phGa q . 

D. phmGluR8 

5 The cDNA encoding the full length human mGluR8 cDNA 

(Stormann et al . , International Publication No. W097/48724) is 
harbored in the Bluescript SKII(-) plasmid (Stratagene). This 
construct is referred to as phmGluR8. 

1 0 1 1 . Gctgi 5 

The cDNA encoding the human GctqiS cDNA (Conklin et al (1993) 
Nature 363:274-77) is harbored in the Bluescript SKII(-) plasmid 
(Stratagene). This construct is referred to as GctqiS. The 
nucleic acid and amino acid sequences for GctqiS are provided by 

15 SEQ. ID. NOs. 28 and 29 respectively. 

Ill . phCaR/hmGluR2 
This chimera contains the extracellular domain of the human 
CaR and transmembrane domain and intracellular cytoplasmic tail 

20 of human mGluR2. The chimeric junction between the CaR and 

hmGluR2 was created using a recombinant PCR strategy similar to 
those described above. 

The first reaction used two primers, CA1156 (sense 19-mer, 
corresponding to nucleotides 1156-1174 of human CaR) , and the 

25 hybrid primer CA/2 (antisense 42-mer, containing 21 nucleotides 
complementary to nucleotides 1774-1794 of human CaR and 21 
nucleotides complementary to nucleotides 1660-1680 of the human 
mGluR2) . These primers were used to amplify a 659 bp PCR 
fragment of human CaR. 

30 In a separate PCR reaction using phmGluR2 as template, a 692 

bp fragment of the human mGluR2 was amplified using a hybrid 
primer 2/CA (sense 42-mer, exactly complementary to primer CA/2) 
and oligo 2-2330m, (antisense 23-mer, complementary to 
nucleotides 2309-2331 of the human mGluR2 cDNA) . The two PCR 

35 products generated from the above two reactions were annealed 
together in equimolar ratios in the presence of the external 
primers CA1156 and 2-2330m, and the Pfu DNA polymerase 
(Stratagene) . 
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The resulting chimeric PCR product was digested with SexAl 
(Boehringer Mannheim) and BamHI (New England Biolabs) and 
subcloned into phCaR digested with the same two restriction 
enzymes. In the final cloning step, the 3' end : of human mGluR2 
was subcloned into this construct using the restriction enzymes 
BsrGI and BamHI (both New England Biolabs) . The sequence of the 
resultant chimeric construct, phCaR/hmGluR2 , was verified by ABI 
automated DNA sequence analysis. 

IV. phCaR/hmGluR2*Gqi5 
This construct contains the phCaR/hmGluR2 chimeric receptor 
fused to human Ga q i5. A Hindlll-BamHI fragment containing the 
phCaR/hmGluR2 construct was subcloned into pcDNA3 . 1 /Hygro ( + ) 
(Invitrogen) to aid in constructing this fusion protein. The 
chimeric junction between the C-terminus of phCaR/hmGluR2 and the 
N-terminus of Ga q i5 was created using a recombinant PCR strategy 

similar to those described above. 

The first reaction used two primers, 2-1713 (sense 21-mer, 
corresponding to nucleotides 1710-1730 of human mGluR2) and the 
hybrid primer 2/Q (antisense 42-mer, containing 21 nucleotides 
complementary to nucleotides 2596-2616 of human mGluR2, and 21 
nucleotides complementary to nucleotides 1-21 of pGa q i5) . These 
primers were used to amplify a 927 bp PCR fragment of 
P hCaR/hmGluR2. In a separate PCR reaction all of Ga q i5 was 
amplified using a hybrid primer Q/2 (sense 42-mer, exactly 
complementary to primer 2/Q) and the and the T3 primer 
commercially available from Stratagene. 

These two PCR products generated from the above two 
reactions were annealed together in equimolar ratios in the 
presence of the external primers 2-1713 and T3, and the Pfu DNA 
polymerase (Stratagene). The resulting chimeric PCR product was 
digested with Bsu361 and BamHI (New England Biolabs) and 
subcloned into P hCaR/hmGluR2 digested with the same two 
restriction enzymes. The sequence of the resultant chimeric 
fusion construct, phCaR/hmGluR2*Ga q i5, was verified by DNA 
sequence analysis. 
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V. DhmGluR2//CaR Construct 
This chimera contains the extracellular and transmembrane 
domains of human mGiuR2 linked to the intrac llular cytoplasmic 
tail domain of the human CaR. The chimeric junction was created 
5 using three separate PCR reactions. 

The first reaction used two primers, 2-1713 (sense 21-mer, 
corresponding to nucleotides 1710-1730 of human mGluR2, Genbank 
Accession # 4504136) and the hybrid primer 2/CT (antisense 42- 
mer, containing 21 nucleotides complementary to nucleotides 2452 
10 - 2472 of human mGluR2 and 21 nucleotides complementary to 

nucleotides 2602-2622 of the human CaR) . These primers were used 
to amplify a 783 bp PCR fragment of human mGluR2. In a separate 

PCR reaction using phCaR in the BlueScript SK plasmid as 
template, a 750 bp fragment of the human CaR was amplified using 
15 a hybrid primer CT/2 (sense 42-mer, exactly complementary to 
primer 2/CT) and the T3 primer commercially available from 
Stratagene . 

The two PCR products generated from the above two reactions 
were annealed together in equimolar ratios in the presence of the 
• 20 external primers 2-1713 and T3, and the Pfu DNA polymerase 

(Stratagene) . The resulting chimeric PCR product was digested 
with BsrG I and Not I (New England Biolabs) and subcloned into 
pmGluR2 digested with the same two restriction enzymes. The 
sequence of the resultant chimeric construct, pmGiuR2//CaR, was 
25 verified by ABI automated DNA sequence analysis. 

VI. pmGluR2//CaR*Gccgi5 Construct 
This construct contains the hmGluR2//CaR chimeric receptor 
fused to human Got q i5. The chimeric junction between the C- 
30 terminus of hmGluR2//CaR and the N-terminus of Gct q i5 was created 
using a recombinant PCR strategy similar to that described above 
for the construction of phmGluR2//CaR . 

The first reaction used two primers, CRP10A (sense 18-mer, 
corresponding to nucleotides 2812-2829 of phCaR) and the hybrid 
35 primer CaRQ (antisense 42-mer, containing 21 nucleotides 

complementary to nucleotides 3214- 3234 phCaR, and 21 nucleotides 
complementary to nucleotides 1-21 of pGctqiS) . These primers were 
used to amplify a 443 bp PCR fragment of hmGl uR2 / / CaR . In a 



WO 99/51641 



30 



PCT/US99/07333 



separate PCR reaction, all of Ga q i5 was amplified using a hybrid 
primer QCaR (sense 42-mer, exactly complementary to primer CaRQ) 
and the T3 primer commercially available from Stratagene. 

The two PCR products generated from the above two reactions 
were annealed together in equimolar ratios in the presence of the 
external primers CRP10A and T3, and the Pfu DNA polymerase 
(Stratagene) . The resulting chimeric PCR product was digested 
with BstE II and Not I (New England Biolabs) and subcloned into 
pmGluR2//CaR digested with the same two restriction enzymes. The 
sequence of the resultant chimeric fusion construct, 
pmGluR2//CaR*G(Xqi5, was verified by ABI automated DNA sequence 

analysis. 

VII. Fusion Receptor Protein Linker Addition Constructs 

A. phmGluR2/ /CaR*AAA*Ga q i5 

A linker encoding three alanine residues was incorporated 
into the phmGluR2//CaR*Gct q i5 construct by mutagenesis (Stratagene 
QuickChange Mutagenesis Kit) . A sense 40-mer, 2CQ+LP, contained 
16 nucleotides corresponding to 3219-3234 of human CaR, followed 
by the 9 nucleotide sequence (GCGGCCGCC) encoding three alanine 
residues and a NotI restriction enzyme site, and then 15 
nucleotides corresponding to nucleotides 1-15 of Ga q i5 . 2CQ+LP 
was annealed to an antisense 40-mer, 2CQ+LM, the exact complement 
of 2CQ+LP. These oligos were used in the mutagenesis reaction 
according to the manufacturer's protocol. Restriction enzyme 
analysis and DNA sequence analysis confirmed the insertion of the 
9 nucleotide linker (GCGGCCGCC) between the C-terminus of 
phmGluR2//CaR and the N-terminus of Ga q i5. This construct was 
designated phmGluR2//CaR*AAA*Ga q i5 . 

B. Human GABA B R2*AAA*Ga q o5 and human GABA H R 1 a * AAA * GQCqO 5 

These constructs contain the human GABA B R2 (hGABA R R2: 
Genbank Accession # AJ 012188) and human GABA B Rla (hGABA B Rla: 
Genbank Accession # AJ 012185) fused at their C-terminus to the 
N-terminus of human Ga^ob (hGct q o5: Nature 363:274-276, 1993). 
Human GABA B R2 , hGABA B Rla, and hGa q o5 were cloned into the plasmid 
pcDNA3. l/Hygro+ (Invitrogen) and are designated phGABA B R2 , 
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phGABAeRla, and phGc^oS. The first reaction used two primers, 
Xcml-R2 (sense 20-mer, corresponding to nucleotides 2650-2669 of 
phGABA B R2) and the hybrid primer R2/Go5(-) (antisense 45-mer, 
containing 18 nucleotides complementary to nucleotides 2806-2823 
of phGABA B R2 and 18 nucleotides complementary to nucleotides 1-18 
of hGa q o5) . These two complementary areas flank a 9 nucleotide 
sequence coding for 3 alanine sequences with a unique NotI 
restriction site. These primers were used to amplify a 200 base- 
pair PCR fragment. 

In a separate PCR reaction, part of hGct q o5 was amplified 
using a hybrid primer R2/Ga q o5(+) {sense 45-mer) , exactly 
complementary to R2/Go5(-) and XbaI-Go5 primer (22-mer containing 
22 nucleotides complementary to nucleotides 87 3-895 of hGa q o5) 
These primers were used to amplify a 914 base-pair PCR product. 
The two PCR products generated from the above two reactions were 
annealed together in equimolar ratios in the presence of the 
external primers; Xcml-R2 and XbaI-Go5, and Pfu polymerase 
(Stratagene) . 

The resulting chimeric PCR product was digested with the 
restriction endonucleases Xcml and Xbal (New England Biolabs) and 
subcloned into phGABA D R2 digested with the same two restriction 
enzymes. The resulting clone was then digested with Hindlll and 
Xbal and subcloned into phGcc q o5 cut with Hindi II and Xbal 
resulting in the chimeric hGABA D R*AAA*Ga q o5 . The chimeric 
junction between the C-terminus hGABA B Rla, the Ala linker, and the 
N-terminus of hGOqoS was created using a recombinant PCR strategy 
similar to those described above. 

To construct hGABA B Rla*AAA*Gqo5 , the first reaction used a 
commercially available T7 primer (Novagen) and the Ntl hGBRl 
primer ( CAGAGTCATGGCGGCCGCCTTATAAAGCAAATGCACTCG ) corresponding to 
nucleotide numbers 1-9 of hGa q o5 and nucleotide numbers 2863-2883 
of hGABA B Rla. 



VIII. phmGluR8//CaR Construct 
This chimera contains the extracellular and transmembrane 
domains of human mGluRS linked to the intracellular cytoplasmic 
tail domain of the human CaR. The chimeric junction between 
hmGluR8 and the CaR was created using a recombinant PCR strategy 
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similar to those described above. 

The first reaction used two primers, CH5A (sense 19-mer, 
corresponding to nucleotides 2187-2205 of human mGluR8, Stormann 
et al., International Publication Number W097/48724) and the 
5 hybrid primer CH5B (antisense 40-mer, containing 22 nucleotides 
complementary to nucleotides 2523 - 2544 of human mGluR8, and 18 
nucleotides complementary to nucleotides 2602-2619 of the human 
CaR) . These primers were used to amplify a 375 bp PCR fragment 
of human mGluR8. In a separate PCR reaction using phCaR in the 

10 BlueScript SK(-) plasmid as template, a 750 bp fragment of the 

human CaR was amplified using a hybrid primer CH5C (sense 40-mer, 
exactly complementary to primer CH5B) and the T3 primer 
commercially available from Stratagene. 

The two PCR products generated from the above two reactions 

15 were annealed together in equimolar ratios in the presence of the 
external primers CH5A and T3, and the Pfu DNA polymerase 
(Stratagene) . The resulting chimeric PCR product was digested 
with BsrG I and Xba .1 (New -England Biolabs) and subcloned into 
pmGluR8 digested with the same two restriction enzymes. The 

20. sequence of the resultant chimeric construct, pmGluR8//CaR, was 
verified by DNA sequence analysis. 

IX. mGluR8//CaR*Gct£i5 Construct 
This construct contains the hmGluR8//CaR chimeric receptor 

25 fused to human GctqiS. The chimeric junction between the C- 

terminus of hmGluR8//CaR and the N-terminus of Ga q i5 was created 
using a recombinant PCR strategy similar to that described above 
for the construction of phmGluR2//CaR*Ga q i5 . 

The first reaction used two primers, CRP10A (sense 18-mer, 

30 corresponding to nucleotides 2812-2829 of phCaR) and the hybrid 
primer GqiS/CaR (antisense 40-mer, containing 21 nucleotides 
complementary to nucleotides 3214-3234 phCaR, and 19 nucleotides 
complementary to nucleotides 1-19 of pGa q i5) . These primers were 
used to amplify a 4 41 bp PCR fragment of hmGluR8 //CaR . 

35 m a separate PCR reaction all of Ga q i5 was amplified using 

a hybrid primer CaR/Gqi5 (sense 40-mer, exactly complementary to 
primer Gqi5/CaR) and the. Apa I-mut primer (20-mer) . The two PCR 
products generated from the above two reactions were annealed 
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together in equimolar ratios in the presence of the external 
primers CRP10A and Apa I-mut, and the Pfu DNA polymerase 
(Stratagene) . 

The resulting chimeric PCR product was digested with BstE II 
5 and Apa I (New England Biolabs) and subcloned into pmGluR8//CaR 
digested with the same two restriction enzymes. The sequence of 
the resultant chimeric fusion construct, pmGluR8//CaR*Ga q i5 , was 
verified by DNA sequence analysis. 

10 Example 2 : Functional Exp ression of CaR/GABA«R2 

In vitro transcribed RNA (7 ng) encoding a chimeric 
CaR/GABAgR2 (CaR extracellular and transmembrane domains, and 
intracellular GABAgR2 domain) was co-injected with in vitro 
transcribed RNA (2 ng) encoding G a 15 into Xenopus oocytes. 

15 Following a 72-hour incubation, the oocytes were voltage -clamped 
using standard electrophysiological techniques (Hille, B. f Ionic 
Channels of Ex i <7t^ frl , e Membranes , pp. 30-33, Sinauer Associates, 
Inc., Sunderland, Ma., 1992). Activation of the chimeric 
receptor was detected by increases in the calcium- activated 

20 chloride current. 

Application of the CaR activator 100 uM Gd 3 \ resulted in 
reversible, oscillatory increases in the calcium-activated 
chloride current as shown in Figure 8. These data demonstrate 
the functional response of the chimeric CaR/ GABA 9 R2 receptor upon 

25 activation via a site within the CaR extracellular domain. In 

this assay, the G a l5 subunit acts to promote signal transduction 
through intracellular pathways that mobilize intracellular Ca~. 

Example 3: Expression of Different G-Prote in Fusion Receptors 
30 T he ability of different G-protein fusions to transduce 

signal resulting from ligand binding is shown in Figure 15. The 
different G-protein fusion receptors used in this example were as 
follows: mGluR2//CaR*Gqi5 (SEQ. ID. NO. 37), CaR/mGluR2*Gqi5 (SEQ. 
ID. NO. 33), and mGluR8//CaR*Gqi5 SEQ. ID. NO. 41. 
35 oocytes suitable for injection were obtained from adult 

female Xenopus laevis toads using procedures described in C. J. 
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Marcus-Sekura and M. J. M. Hitchcock, Methods in Enzymology, Vol. 
152 (1987) . 

Receptor fusion cRNAs were dissolved in water and 50 nl 
(12.5 ng/oocyte) were injected into individual oocytes. 
Following injection, oocytes were incubated at 16°C in MBS 
containing 1 mM CaCl2 for 2 to 7 days prior to 
electrophysiological recording. 

Test substances were applied by superfusion at a flow rate 
of about 5 ml/min. Receptor fusion activation was determined by 
measuring the increase in calcium- activated chloride current 
(I cl ) . Increases in Ici were quantified by measuring the peak 
inward current stimulated by activating agent, relative to the 
holding current at -60 mV. Application of 100 uw L-glutamate 
elicited a response from the mGluR2//CaR*Gaqi5 and 
mGluRB//CaR*Gaqi5. Application of 100 uM Gd 3+ activated the 
CaR/mGluR2*Gqi5. 

Other embodiments are within the following claims. Thus, 
while several embodiments have been shown and described, various 
modifications may be made, without departing from the spirit and 
scope of the present invention. 



WO 99/51641 PCT/US99/07333 

35 

Claims 

1. A G-protein fusion receptor comprising 

an extracellular domain comprising an extracellular domain 
5 amino acid sequence substantially similar to either an 

extracellular CaR amino acid sequence, an extracellular mGluR 
amino acid sequence, or an extracellular GABA B receptor amino acid 
sequence ; 

a transmembrane domain joined to the carboxy terminus of 
10 said extracellular domain, said transmembrane domain comprising a 
transmembrane domain amino acid sequence substantially similar to 
either a transmembrane CaR amino acid sequence, a transmembrane 
mGluR amino acid sequence, or a transmembrane GABA B receptor amino 
acid sequence; 

15 an intracellular domain joined to the carboxy terminus of 

said transmembrane domain comprising all or a portion of an 
intracellular amino acid sequence substantially similar to either 
an intracellular CaR amino acid sequence, an intracellular mGluR 
amino acid sequence, or an intracellular GABAe receptor amino acid 
•20 sequence, provided that said portion is at least about 10 amino 
acids ; 

an optionally present linker joined to the carboxy terminus 
of said intracellular domain; and 

a G-protein joined either to said intracellular domain or to 
25 said optionally present linker, provided that said G-protein is 
joined to said optionally present linker when said optionally 
present linker is present. 

2. The G-protein fusion receptor of claim 1, wherein said 
30 extracellular domain consists of said extracellular domain amino 

acid sequence, said transmembrane domain consists of said 
transmembrane domain amino acid sequence; and said intracellular 
domain consists of said transmembrane domain amino acid sequence. 



35 



3. The G-protein fusion receptor of claim 2, wherein said 
optionally present linker is present and is a polypeptide 3 to 30 
amino acids in length. 
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4. The G-prot in fusion receptor of claim 2, wherein said 
optionally present linker is not present. 

5. The G-protein fusion receptor of claim 3 or 4, wherein 
said G-protein is selected from the group consisting of: G ais , 
Gaie, Gqo5, and Gqi5 

6. The G-protein fusion of claim 5, wherein any of said 
CaR sequence present is a human CaR sequence, any of said mGluR 
sequence present is from a human mGluR, and any of said GABA B 
receptor sequence present is from human mGluR. 

7. A nucleic acid comprising a nucleotide sequence 
encoding for the G-protein fusion of any one of claims 1-6. 

8. An expression vector comprising a nucleotide sequence 
encoding for the G-protein fusion of any one of claims 1-6 
transcriptionally coupled to a promoter. 

9. A recombinant cell comprising the expression vector of 
claim 8 and a cell wherein the G-protein fusion is expressed and 
is functional. 

.10. A recombinant cell produced by combining a vector 
comprising the nucleic acid of claim 9 and elements for 
introducing heterologous nucleic acid into a cell wherein the G- 
protein fusion receptor is expressed, and said cell. 

11. A process for the production of a G-protein fusion 
receptor comprising: 

growing procaryotic or eukaryotic host cells comprising a 
nucleic acid sequence expressing the G-protein fusion receptor of 
any one of claims 1-6, under suitable nutrient conditions 
allowing for cell growth. 

12. A method of measuring the ability of a compound to 
effect G-protein fusion activity comprising the steps of: 

a) providing said compound to a cell expressing the G- 
protein fusion receptor of any one of claims 1-6, and 
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b) measuring the ability of said compound to affect the 
activity of said receptor as an indication of the ability of said 
compound to effect G-protein fusion receptor activity. 

5 13. A chimeric receptor comprising 

an extracellular domain comprising an extracellular domain 
amino acid sequence substantially similar to a sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID 
NO: 3, SEQ ID NO: 4 and SEQ ID NO; 5; 

IQ a transmembrane domain comprising a transmembrane domain 

amino acid sequence substantially similar to a sequence selected 
from the group consisting of SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID 
NO: 8, SEQ ID NO: 9, and SEQ ID NO: 10; and 

an intracellular cytoplasmic domain comprising an 

15 intracellular domain amino acid sequence substantially similar to 
a sequence selected from the group consisting of SEQ ID NO: 11, 
SEQ ID NO: 12, SEQ ID NO: 13, and SEQ ID NO: 14; 

wherein at least one domain is present which comprises an 
amino acid sequence substantially similar to a sequence selected 

20 from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 
NO: 4, SEQ ID NO: 7, SEQ ID NO: 8, and SEQ ID NO: 9, SEQ ID NO: 
12, SEQ ID NO: 13/ and SEQ ID NO: 14; and at least one domain is 
present which comprises an amino acid sequence substantially 
similar to a sequence selected from the group consisting of: SEQ 

25 ID NO: 1, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 
11, and SEQ ID NO: 15. 

14. The chimeric receptor of claim 13 wherein said 
extracellular domain has a sequence similarity of at least 90% 

30 with an amino acid sequence selected from the group consisting of 
SEQ ID NOs: 2, 3, and 4; said transmembrane domain has a sequence 
similarity of at least 90% with an amino acid sequence selected 
from the group consisting of SEQ ID Nos : 6, 7, 8, 9, and 10; and 
said intracellular domain has a sequence similarity of at least 

35 90% with an amino acid sequence selected from the group 
consisting of SEQ ID NOs: 11 and 15. 

15. The chimeric receptor of claim 14, wherein said 
extracellular domain has a sequence similarity of at least 90% 
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with the amino acid sequence of SEQ ID NO: 2; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence SEQ ID NO: 7; and said intracellular domain has a 
sequence similarity of at least 90% with the amino acid sequence 
5 of SEQ ID NO: 11. 

16. The chimeric receptor of claim 14, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 3; said transmembrane 
10 domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 8; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO 11. 



15 



20 



30 



17. The chimeric receptor of claim 14, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence SEQ ID NO: 4; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 9; and said intracellular domain has 
a sequence similarity of at least 90%. with the amino acid 
sequence of SEQ ID NO 11. 



18. The chimeric receptor of claim 13, wherein said 
extracellular domain has a sequence similarity of at least 90% 
25 with an amino acid sequence selected from the group consisting of 
SEQ ID NOs: 1, 2, 3, 4 and 5; said transmembrane domain has a 
sequence similarity of at least 90% with an amino acid sequence 
selected from the group consisting of SEQ ID Nos: 7, 8, and 9; 
and said intracellular domain has a sequence similarity of at 
least 90% with an amino acid sequence selected from the group 
consisting of SEQ ID NOs: 11, 12, 13, 14, and 15. 



19. The chimeric receptor of claim 18, wherein said 
extracellular domain has a sequence similarity of at least 90% 
35 with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 7; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 11. 
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20. The chimeric receptor of claim 18, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
5 domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 8; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO 11. 

10 21. The chimeric receptor of claim 18/ wherein said 

extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 9; and said intracellular domain has 

15 a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO 11. 

22. The chimeric receptor of claim 13, wherein said 
extracellular domain has a sequence similarity of at least 90% 

20 with an amino acid sequence selected from the group consisting of 
SEQ ID NOs: 1/ 2, 3, 4, and 5; said transmembrane domain has a 
sequence similarity of at least 90% with an amino acid sequence 
selected from the group consisting of SEQ ID Nos : 6, 7, 8, 9, and 
10; and said intracellular domain has a sequence similarity of at 

25 least 90% with an amino acid sequence selected from the group 
consisting of SEQ ID NOs: 12, 13, and 14. 

23. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 

30 with the amino acid sequence of SEQ ID NO: 1/ said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 6; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 12. 

35 

24. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
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acid sequence of SEQ ID NO: 7; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 12. 

25. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 8; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 13. 

26. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 6; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 13. 

27. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 9; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 14. 

28. The chimeric receptor of claim 22, wherein said 
extracellular domain has a sequence similarity of at least 90% 
with the amino acid sequence of SEQ ID NO: 1; said transmembrane 
domain has a sequence similarity of at least 90% with the amino 
acid sequence of SEQ ID NO: 6; and said intracellular domain has 
a sequence similarity of at least 90% with the amino acid 
sequence of SEQ ID NO: 14. 

29. The, chimeric receptor of any one of claims 13-28, 
wherein said receptor functional couples to a G-protein. 
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30. The chimeric receptor of any one of claims 13-28, 
wherein said chimeric receptor consists of said extracelluar 
domain, said transmembrane domain, said intracellular domain, and 
an optionally present G-protein a subunit covalently joined to 

5 said intracellular domain. 

31. The chimeric receptor of claim 30, wherein said 
chimeric receptor consists of said extracelluar domain, said 
transmembrane domain, and said intracellular domain. 

10 

32. The chimeric receptor of claim 30, wherein said G- 
protein a subunit consists of the amino acid sequence of SEQ ID 
Nos: 16 or 17. 

-L5 33. A nucleic acid comprising a nucleotide sequence 

encoding for the chimeric receptor of any one of claims 13-32. 

34 . An expression vector comprising a nucleotide sequence 
encoding for the chimeric receptor of any one of claims 13-32 
20 transcriptionally coupled to a promoter. 

35. A recombinant cell comprising the expression vector of 
claim 34 and a cell wherein the chimeric receptor is expressed 
and is functional. 



25 



30 



36. A recombinant cell produced by combining a vector 
comprising the nucleic acid of claim 33 and elements for 
introducing heterologous nucleic acid into a cell wherein the 
chimeric receptor is expressed, and said cell. 

37. A process for the production of a chimeric receptor 



comprising: 

growing procaryotic or eukaryotic host cells comprising a 
nucleic acid sequence expressing the chimeric receptor of any one 
35 of claims 13-32, under suitable nutrient conditions allowing for 
cell growth. 

38. A method of measuring the ability of a compound to 
effect GABAbR or mGluR activity comprising the steps of: 
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a) providing said compound to a cell expressing the chimeric 
rece ptor of any one of claims 13-32, and 

b) measuring the ability of said compound to affect the 
activity of said receptor as an indication of the ability of said 
compound to effect GABA B R or mGluR activity. 

39. The method of claim 38, wherein said method measures 
activity at a GABA B R. 

40. The method of claim 38, wherein said method measures 
activity at a mGluR. 

41. A fusion receptor polypeptide comprising a receptor and 
a G-protein a subunit, wherein said G-protein a subunit is fused 
to the intracellular domain of said receptor, provided that said 
receptor is not an adrenoreceptor . 
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SEQ ID 1 NKNQFKSFLR 

SEQ ID 2 FPMSGGWPGG 

SEQ ID 3 HNPTRVKLFE 

SEQ ID 4 vpsdnavnpa 

SEQ IDS YASTAPELSD 



T I P N D EH Q A T A M A D I 
QACQPAVEMALEDVN 
KWGWKK I ATI QQTTE 
I LKLLKHYQWKRVGT 
NTRYDFFSRVVPPDS 



SEQ ID1 IEYFRWNWVG 

SEQ ID 2 SRRDILPDYE 

SEQ ID 3 VFTSTLDDLE 

SEQ ID 4 LTQDVQRFSE 

SEQ IDS yqaQamvd I v 



T I AADDDYCR PG I E K 
LKL I HHDSKCDPGQA 
ERVKEAGI EI TFRQS 
VRNDLTGVLYGED I E 
TALGWNYVSTLAS EG 



SEQ ID 1 FREEAEERDI 

SEQ ID 2 TKYLYELLYN 

SEQ ID 3 ffsdpavpvk 

SEQ ID 4 ISDTESFSND 

SEQ IDS NYGESCVEAF 



C IDFSELI SQYSDEE 
DPIKIILMPCCSSVS. 
NLKRQDARI IVGLFY 
PCTSVKKLKGNDVR I 
TQI SREIGGVC IAQS 



SEQ ID1 EIQHVVEVIQ 

SEQ ID 2 TLVAEAARMW 

SEQ ID 3 ETEARKVFCE 

SEQ ID 4 ILGQFDQNMA 

SEQ IDS QKIPREPRPG 



NSTAKVIVVFSSGPD 
NLIVLSYGSSSPALS 
VYKERLFGKKYVWFL 
AKVFCCAYEENMYGS 
EFEKI I KRLLETPNA 



SEQ ID 1 L E P L I K E I V R 

SEQ ID 2 NRQRFPTFFR 

SEQ ID 3 IGWYADNWFK 

SEQ ID 4 KYQWI I PGWY 

SEQ IDS RAVIMFANED 



SEQ ID1 SSSLIAMPQY 

SEQ ID 2 FEKWGWKKIA 

SEQ ID 3 AVEGHITTEI 

SEQ ID 4 RCLRKNLLAA 

SEQ IDS GHFLWIGSDS 



R N I TGKIWLAS E A W A 
TH'PSATLHNPTRVKL 
1YDPS INCTVDEMTE 
EPSWWEQVHTEANSS 
D I RR I LEAAKKLNQS 



FHVVGGT1G FA L K A G 
T I QQTTEVFTS TLDD 
VMLNPANTRS I SNMT 
MEGYIGVDFEPLSSK 
WGSKIAPVYQQEEIA 



ID1 OIPGFREFLKKVHPRKSVHNGFAKE 

SEQID2 LEERVKEAG I E I TFRQSFFSDP AVP 

SEQID3 SQEFVEKLTKRLKRHPEETGGFQEA 

115 54 Q?KTISGKTPQQYEREYNNKRSGVG 

SEQID5 EGAVTI LPKRAS IDGFDRYFRSRTL 
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CPn ini FWEETFNCHLQEGAKG P LPVDTF LR 
IISdI I RQDARi IVGLFYETEARKVF 

IIS D3 playdaTwalalalnktsggggrsg 
fnon? pskfhgyaydg i w v i aktlqramet 

S EQ ID 5 ^ N N R R N V W F A E F W E E N F G C K L G S H G 
Ccn/nj GHEESGDRFSNSSTAFRPLCTGDEN 

IloD2 c e v y k er l fc kk y vwf l i gwy a d nw 
%%QID3 vrledfnynnqtitdqiyramnsss 
IIQD4 Ihassrhqriqdfnytdhtlgriiu 

SEQID5 KRNSH I KKCTGLER IARDS SYEQEG 
crrntni I SSVETPY IDYTHLRI SYNVYLAVY 

IISdI fkiydpsinctvdemteaveghitt 
flnnf fegvsghvvfdasgsrmawtlieql 
%%q£>4 SaSnetnffgvtgqvvfrngermgt 

SEQID5 KVQFV I DAVY SMAYALHNMHKDLC P 



cpn /m s i ahalqd i ytclpgrglftngsca 
%EQID2 evmln?antrsisnmtsqefvekl 

S QGG SYKK 1 GYYDS TKDDL SWS KTDK 

1KFTQFQDSREVKVGEYNAVADTLE 
CY1GLCPRMSTIDGKELLGY 1 RAVN 



SEQ ID 3 
SEQ ID 4 
SEQ ID 5 



SEQ1D1 DIKKVEAWQVLKHLRHLNFTNNMGE 

SEQID2 TKRLKRHPEETGGFQEAPLAYDA I W 

%FO ID 3 wlGGSPPADQTLVIKTFRFLSQK 

SEOID4 T nDTIRFQGSEPPKDKTI I LEQLR 

WqIDS fngsagtpvtfnengdapgrydifq 

c PO in 1 OVTFDECGDLVGNYSI INWHLSPED 
SEQID2 ALALALNKTSGGGGRSGVRLEDFNY 

SEQ ID 3 

SEQID 4 5 YQI TNKSTEYKV I GHWTNQLH LKV E 

cm in 1 gsivfkevgyynvyakkgerlfine 

%EQID2 NNQTI TDQ IYRAMNS S SFEGV SGHV 

SEQ ID 3 

SEq'iDS dmqwahrehthpasvcslpckpger 
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, . t«/c/-p«;rEVPFSNCSRDCLAGT 
SEQID1 EK * « J UEQLQOOSYKKl 

SEQ ID 2 VFDASGSRMAWii-icv 
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SEQ ID 4 
SEQ ID 5 k 
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tcrPPTCCFECVECPDCEYSD 

SEQ ID 3 

SEQIDt L S C ELC P LDQR PNMNR TOCQ L I P I I 



SFO ID1 ETDASACNKCPDDl-w 



DASACNKCPDDFWSNENHTSC IA 

SEQ ID 2 D Q 

SEQ /D 3 
SEQ ID 4 

SEQ ID 5 klewhspw 

SEQ ID1 KEIEFLSWTEPF 

SEQ /D 2 
SEQ ID 3 
SEQ ID 4 
SEQ ID 5 
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SEQ ID 6 ^^LSFNIVNSHV 
SEQ ' D r7o LGIVLAVVCLSFNIYNSHV 
SEQID9 L Y S I L 5 A L i , A T T P V IVTFVRYNDTP I 



TArVLGVF IKFRNTP 



SEQ ID 10 



ivvPVFVAlLGIIATTFVlVTFVR 



^- » e ■ cvt I l PSLLCCFSSSIFFIGEP 
SEQ n ?nr Y^QNSQPNLNNLTAVGCSLALAAV FP LGLD 
S£Q '°J a v ONSQPNLNNLTAVGCSLALAAYFPLGLD 
S ~ no y S J? YMN I | LGGMLSYAS I FLFGLD 

SEQID9 LIKMSSPYMN U | T F L M I A A P 

SEQ ID 10 VRASGRtLo t. v l. i- « 
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SEQ ID 7 



Tofo% DT^^CSFRRVFLGLGMC^SYAAl-LTKTNR 

SEQ ID 7 MFTK 1 ww , v " ' " ' T P F ,/ K p w R k T L E P W K L 
££*» HR^FEClGKKSYTAPKFlSPASOt-VITFSL 

IV ICV IWLYTAPP 



SEQID6 FM °1 I WQIVDPLH.RT 1ST 

SEQID7 YATVGLLVGMDVLTLA vv RT , ET 

SEQID8 ^BirDniilRPLLEHCENTHMT 1WLG IV 

lsEQ?D10 EKARGVIKCO ISDLSl"c$LGYS I LLMVTC 

SS07 OIFYOVKGLLLLLG fLAYETJ. 

fgS 9 „ tvyaTktrgvpeyfn^eakp^gftmyttc , , 

/7£ 2a. 
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SEQ ID 6 F F N K I Y I I L F 

SEQID7 DAAFAFASLA IVFSSY ITLVVLFVPKM 

SEOID8 DAAFAFASLA IVFSSYITIVVIFVPKM 

SEQ ID 9 FCIVALVI IFCSTITLCLVFVPKL 

SEQ ID 10 LSASVSLGMLYMPKVYI I IF 
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SEQ ID 11 K P S R N T I 

SEQ ID 12 R R L I T R G 

SEO ID 13 R R L I T R G 

SEQ ID 14 I T L R T N P 

SEQID 15 HPEQNVQ 



EEVRCSTAAHA 
EWQS EAQDTMK 
EWQS EAQDTMK 
DAATQNRRFQF 
KRKRS FKAVVT 



F K V: A ARATLRRS 
TGSSTNNNEEEK 
TGSSTNNNEEEK 
TQNQKKE DSKTS 
AATMQSKL IQKG 



qP n/n 71 NVSRKRSSS LGGo i ^ * ir-ooo 1 ^ ' ^; : 

22 ID 12 SRLLEKENRELEKI I AEKEERVSE LRHQLQ 
%%%fni3 EKENRELEK I IAEKEERVSELRHGLQ 

2522 TSVTSVNQAS TSRLEGLQSENHRLRMK I T E 

SSSfJ NDRPNGEVKSE LCESLETNSKSSVE FPMVK 

SEQID 11 PFPQPERQKQQQPLALTQGEQQQQPLTLPQ 

S&ID12 SRQQLRSRRHPPTPPEPSGGLPRGPPEPPD 

SEQID13 SRQQLRSRRHPPTPPEPSGGLPRGPPEPPD 

f£f D 14 LDKDLEEVTMQLQDTPEKTTYIKQNHYQEL 

SEQ ID 15 S G S T S 

SEQID 11 QQRSQQQPRCKQKVIFGSGTVTFSLSFDEP 

SEQID 12 RLSCDGSRVHLLYK 

c^n tn 13 RLSCDGSRVHLLYK 

sttiDU SdIlnlqnftestdqqka ilknhldqnpgl 



HONS LEAQKSSDTLTRHQP 



SEQ ID 15 

SEQ ID 11 QKNAMAHGNST 
SEQ ID 12 

VeqTdZ QWNTTEPSRTCKDP IED INSPEH IQRRLSL 
SEQ ID 15 

SEQ ID 11 L LP LQCGETDLDLTVQETGLQGPVGGDQRP 
SEQ ID 12 

!«!55J QLP ILHHAYLPS IGGVDASCVSPCVSPTAS 
SEQ ID 15 

SEQID 11 EVEDPEELSPALWSSSQSFVISGGGSTVT 

SEQ ID 12 
SEQ ID 13 

SEQID 14 PRHRHVPPS FRVMVSGL 
SEQ ID 15 
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SEQiD 11 E N V V N S 
SEQ ID 12 
SEQ ID 13 
SEQ ID 14 
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SEQIDNO.16 MARSLTWGCCPWCLTEEEKTAAR I DOE 
SEQ.ID.NO. 17 MARSLTWRCCPWCLTEDEKAAARVDQE 



I N R 
I N R 



SEQ. ID. NO. 16 
SEQ. ID. NO. 17 



LLEQKKQEREELKLLLLGPGESGKSTF IK 
L LEQKKQORGE LK L L L LGPGESGKS T F IK 



SEQIDNO.16 QMH I I HGVGYSEEDRRAFRLL I Y Q N I FVSM 

SEQ.T6.NO. 17 OMR I IHGAGYSEEERKGFRPLVYQN I FVSM 

SEQ ID NO 16 QAM IDAMDRLQ IPFSRPOSKQHASLVMTQD 

SEQ.Td.NO 17 RAM IEAMERLQ IPFSRPESKHHASLVMSQD 

SEQ ID NO 16 PYKVSTFEKPYAVAMQYLWRDAG IRACYER 

SEa.?6.NO. 17 PYKVTTFEKRYAAAMQWLWRDAG IRACYER 



SEQ. ID. NO. 16 
SEQ. ID. NO. 17 



RREFHLLDSAVYYLSHLERISEDSY IPTAQ 
RRE FH L LDSAVYYLSHLER I TEEGYVP TAQ 



SEQ ID NO 16 DVLRSRMPTTG INEYCFSVKKTKLR IVDVG 

seq\S.no.17 Bvlrsrmpttg.neycfsvqktnlr.vdvg 



SEQ ID. NO. 16 GQRSERRKW IHCFENV 
SEQ. ID. NO. 17 GQKSERKKW IHCFENV 



A L 
A L 



I Y L A S 
I Y L A S 



L S 5 Y D Q 
L S E Y D Q 



SEQ ID NO 16 CLEENDQENRMEESLALFST I L E LPWFKST 
SEQ.lD.NO. 17 CLEENNQENRMKESLALFGT I LELPWFKST 

SEQ ID. NO. 16 SV ILFLNKTD 1LEDK 'HTSHLATYFPSFQG 
SEQ.l6.NO. 17 8V ILFLNKTD ILEEK I -PTSHLATYFPSFQG 

SEQ ID NO. 16 PRRDAEAAKSF I LDMYARVYASCAEPQDGG 
SEQ. ID. NO. 17 PKQDAEAAKRF I LDMYTRMYTGCV DGP EGS 

SEQ ID NO 16 RKGSRARRFFAHFTCATDTQSVRSV FKDVR 
seq.?6no.i7 KKGARSRRLFSHYTCATDTQN IRKVFKDVR 
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SEO. ID. NO. 16 D S V 
SEO. ID. NO. 17 D S V 



L A R Y L D E INLt 
LARYLDE INLL 



FIG. 4b. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT7US99/07333 



ll/ll! 

ClustalW F rmatted Alignments 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ: ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



A 

A 


X 
1 


(J 


VJ 


r- 
V» 


A 


T 


T 


i 


T 
1 


A 


T 


A 


G 


c 


T 


G 


c 


T 


G 


c 


T 


G 


G 


G 


A 

A 


T 
1 


vj 


T 

i 


T 


p 


C 


T 


vj 


p 


T G 




T 


Q 


c 


T 




c 


T 


G 


G 


c 


G 


c 


A 

A 


1 




p 


r\ 

VJ 


VJ 


C 


C 


p 


vj 


G 


G 


VJ 


g 




c 


c 


T 


T 


T 


T 


G 


c 


c 


c 


A 


T 


G 


G 


c 


T 


T 


C 


C 


C 


C 


G 


c 


G 


G 


A 


G 


C 


T 


C 


C 


C 


G 


G 


C 


1 


V- 


p 

V- 


x 


p 
V— 


T 


T G 


VJ 


p 
v»» 


A C 


T 


p 


A 






T 


Q 


G 


p 




G 


A 


G 


V-. 


A 

A 


p 


T 


p 

Vw 


T 


1 


G 


p 


T 


C 


g 


p 

vj 


p 

V_r 


p 

Vv 


p 


p 


p 


p 


p. 

VJ 


VJ 


p 

VJ 


p 

v_ 


p. 

VJ 


p 


f\ 
\J 


n 
\j 


p 

KJ 


T 


p 
vj 


p 
vj 


G 


c 


T 


G 


G 


C 


p 

V* 


A 
A 


p 


T 


P 

VJ 


p 
v_~ 


p 


p 

VJ 


p 


T 


X 


p 


T 


A 


G 


C 


c 


C 


G 


G 




c 


C 


G 


g 




G 


c 


c 


G 


c 


C 


G 


c 


c 


G 


C 


c 


G 


1 


V- 


1 




v- 


G 


x 


A 

A 


C 


G 


g 




V- 


V- 


A 

A 


n 
\j 


A 

A 


V— 


\~ 


A 

A 


VJ 


V- 


G 


A 

A 


O 


o 


Q 




G 


G 


G 


G 


G 


G 


C 


A 


G 


A 

A 


L. 


l_ 


r* 

L. 




/-« 

v_ 


A 

A 


A 


G 


G 


C 


G 


G 


G 


T 


T 


g 


X 


G 


A 


I 


G 


G 


C 


G 


VJ 




A 


r" 

U 


u 


G 


G 


1 


G 


G 


c 


T 


A 


C 


C 


G 


C 


c 


G 


C 


c 


C 


G 


c 


G 


c 


G 


C 


C 


T 


G 


c 


T 


A 


c 


T 


G 


G 


u 


G 


G 


A 

A 


A 

A 


A 


A 


o 


A 


A 


G 


p 

VJ 


p 

VJ 


p 

w 


p 

VJ 


A 

A 


p 


A 
A 


X 


X 

i 


A 

A 


X 


V- 


c 


A 


G 


G 


X 


/-» 

V- 


A 

A 


G 


A 


A 

A 


G G 


T 


1 




p 


V— 


A 

A 


r\ 
VJ 


A 

A 


X 


r* 

Vw 


A 

A 


X 


A 

A 


V- 


C 


C 


G 


G 


T 


G 


T 


G 


G 


G 


C 


C 


X 


/-» 

w 


r* 




A 

A 




X 


G 


G 


G 


G 


G 


G 


C 


T 


A 


c 


T 


0 


C 


T 


G 


C 


T 


G 


C 


C 


G 


c 


T 


G 


C 


T 


G 


c 


T 


G 


c 


T 


T 


G 


G 


G 


G 


G 


G 


g 


T 


C 


T 


X 

I 


X 

1 


L. 


L. 


X 


A 

A 


X 


X 

L 


/-^ 


A 

A 


X 

I 


X 

1 


X 

I 


A 


C 


C 


C 


G 


c 


C 


C 


T 


G 


G 


G 


A 


A 


/— » 
VJ 


o 


/-~« 

VJ 


G 


G- 




A 


r 


C 


A 


G 


A 


T 


c 


T 


C 


c 


C 


G 


C 


G 


G 


C 


C 


T 


C 


A 


C 


T 


C 


G 


C 


G 


G 


G 


T 


C 


T 


c 


T 


G 


G 


C 


G 


c 


C 


C 


G 


G 


G 


G 


C 


C 


T 


G 


G 


G 


G 


C 


T 


G 


T 


G 


G 


A 


G 


T 


A 


G 


c 


A 


G 


C 


T 


A 


A 


A 


G 


A 


T 


C 


A 


A 


G 


A 


T 


G 


T 


A 


C 


C 


G 


G 


G 


G 


C 


C 


T 


G 


A 


C 


T 


C 


G 


G 


G 


A 


C 


C 


A 


G 


C 


C 


C 


C 


C 


C 


G 


C 


A 


C 


C 


C 


C 


T 


c 


C 


T 


C 


A 


G 


A 


A 


C 


G 


G 


G 


G 


C 


G 


C 


G 


G 


G 


G 


c 


G 


c 


c 


C 


c 


c 


C 


G 


G 


c 


C 


G 


c 


C 


G 


C 


T 


c 


A 


A 


A 


T 


C 


A 


A 


G 


G 


c 


C 


G 


G 


A 


G 


T 


c 


T 


G 


T 


G 


G 


G 


T 


G 


A 


A 


G 


G 


C 


T 


A 


T 


C 


A 


A 


C 


T 


T 


C 


C 


T 


G 


C 


C 


A 


G 


C 


G 


C 


G 


C 


A 


G 


T 


G 


T 


A 


c 


A 


T 


c 


G 


G 


G 


G 


C 


A 


C 


T 


G 


T 


C 


C 


c 


A 


G 


C 


A 


G 


C 


C 


C 


G 


C 


C 


G 


C 


T 


C 


T 


c 


C 


A 


T 


C 


A 


A 


A 


T 


G 


T 


A 


T 


C 


A 


G 


G 


T 


A 


T 


A 


A 


T 


T 


T 


c 


C 


G 


T 


G 


G 


T 


G 


G 


A 


C 


T 


A 


T 


G 


A 


G 


A 


T 


T 


G 


A 


G 


T 


A 


T 


G 


T 


G 


T 


G 


T 


T 


C 


C 


C 


A 


T 


G 


A 


G 


C 


G 


G 


G 


G 


G 


C 


T 


G 


G 


C 


C 


A 


G 


G 


T 


G 


G 


G 


C 


C 


T 


C 


A 


T 


G 


C 


C 


G 


C 


T 


C 


A 


C 


C 


A 


A 


G 


G 


A 



FIG. 5a. 



SUBSTITUTE SHEET (PULE 26) 



WO 99/51641 



PCT/US99/07333 



12/111 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GTTTCGCT 
CCGGGGGG 
GGGCCAGG 
GGTGGCCA 



GGTTACAG 
AGCGCGAG 
CCTGCCAG 
A G G G C A G C 



G G T A T G A T A 
GTG.GTGGGG 
CCCGCGGTG 
ATCGGGCGC 



SEQ. ID. NO. 18 T T T G 

SEQ. ID. NO. 19 c c c a 

SEQ. ID. NO. 20 gaga 

SEQ. ID. NO. 21 g g t g 



ccatagagga 
aggtccgcaa 
tggcgc tgga 
tgctccccgc 



GATAAACACCA 
GTGCCTGGCCA 
GGACCTGAATA 
CGTGGAACTGG 



SEQ. ID. NO. 18 
SEQ. ID: NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GCCCAGCCCTTCTTCCCAACTTGAC 
ACGGCTCCTGGACAGATATGGACAC 
GCCGCAGGGACATCC TGCCGGAC TA 
CCATCGAGCAGATCCGCAACGAGTC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GCTGGGATACAGGATATTTGACACT 
ACCCAGCCGCTGTGTCCGA'ATCTGC 
TGAGC TCAAGC TCATCCACCACGAC 
ACTCCTGCGCCCCTACTTCCTCGAC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TGCAACACCGTTTC TAAGGCC TTGG 
TCCAAGTC TTATTTGACCC TGGAAA 
AGCAAGTCTGATCCAGCCCAAGCCA 
CTGCGG'CTCTATGACACGGAGTGC.G 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AAGCCACCC TGAG TTTTG TTGC TCA 
ATGGGAAGGTTTTCC TGACGGGTGG 
CCAAGTACC TATATGAGC TGC TC TA 
ACAACGCAAAAGGG TTGAAAGCC TT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AAACAAAATTGATTC TTTGAACCTT 
GGACCTCCCAGCTC TGGACGGAGCC 
CAACGACCC tatcaagatcatcc TT 

CTACGATGCAATAAAATACGGGCCG 



SEQ. ID. NO. 18 G a T G 

SEQ. ID. NO. 19 c G G G 

SEQ. ID. NO. 20 a T G c 

SEQ. ID. NO. 21 a a c c 



AGTTC TGCAA 
TGGATTTCCG 
CTGGCTGCAG 
ACTTGATGGT 

FIG. 5b. 



CTGCTCAGAGC 
GTGTGACCCCG 
CTCTGTCTCCA 
GTTTGGAGGCG 



SUBSTITUTE SHEET (RUl£ 26) 



WO 99/51641 



PCT/US99/07333 



13/111 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ACATTCCC 
ACTTCCAT 
CGCTGGTG 
TCTGTCCA 



TCTACGATT 
CTGGTGGGC 
GCTGAGGCT 
TCCGTCACA 



GCTGTGGT 
AGO TCCCG 
G'C T A G G A T 
TCCATCAT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GGGAGCAAC 
GAGCATCTG 
G T G G A A C C T 
TGCAGAGTC 



TGGCTCAG 
TAGTCAGG 
CATTGTCC 
CC TCCAAG 



GCCTCTCC 
GCCAGTGG 
TTTCCTAT 
G C T G G A A T 



SEQ. ID. NO. 18 ACGGCAGTGGCAAATC TGC TGGGGC 

SEQ. ID. NO. 19 AGCACCCC'CAAGCCCCACTGCCAGG 

SEQ. ID. NO. 20 GGCTCCAGC'TCACCAGCCCTGTCAA 

SEQ. ID. NO. 21 C TGGTGCAGCTTTCTTTTCCTGCAA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TCTTCTAC 
TGAATCGA 
ACCGGCAG 
CCACGCCT 



ATTCCCCA 
ACGCCACA 
CGTTTCCC 
GTTCTAGC 



GGTCAGTTA 
CTCAGAACG 
CACTTTCTT 
CGATAAGAA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 



TGCCTCCTCCAGCAGACTCCTCAGC 
GCGCGCAGTGTACATCGGGGCAC TG 
CCGAACGCACCCATCAGCCACACTC 
SEQ. ID. NO. 21 AAAATACCCTTATTTCTTTCGGACC 



SEQ. ID. NO. 18 AACAAGAATCAATTCAAGTCTTTCC 

SEQ. ID. NO. 19 TTTCCCATGAGCCGGGGC TGGCCAG 

SEQ. ID. NO. 20 CACAACCCTACCCGCGTGAAACTCT 

SEQ. ID. NO. 21 GTCCCATCAGACAATGCGGTGAATC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TCCGAACCA 
GGGGCCAGG 
TTGAAAAG T 
CAGCCATTC 



TCCCCAAT 
CCTGCCAG 
GGGGCTGG 
TGAAGTTG 



GATGAGCA 
CCCGCGGT 
AAGAAGAT 
CTCAAGCA 



SEQ. ID. NO. 18 c c a g 

SEQ. ID. NO. 19 G G a G 

SEQ. ID. NO. 20 t G c T 

SEQ. ID. NO. 21 c t a c 



gccactgcca 
atggcgc tgg 

ACCATCCAGC 
CAGTGGAAGC 

FIG. 5c. 



TGGC AGACATC 
AGGACGTGAAT 
AGACCACTGAG 
GCG TGGGCACG 
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SEQ. ID. NO. 18 a T c 

SEQ. ID. NO. 19 a G c 

SEQ. ID. NO. 20 G T c 

SEO. /D. NO. 21 C T G 



GAGTA TTTCCG 
CGCAGGGACAT 
TTCAC TTCGAC 
ACGCAAGACGT 



CTGGAAC TGGG 
CCTGCCGGACT 
TCTGGACGACC 
TCAGAGGTTCT 



SEQ. ID. NO. 18 TGGG 

SEQ. ID. NO. 19 a T c a 

SEQ. ID. NO. 20 t G G a 

SEQ. ID. NO. 21 c T G a 



CACAATTGCA 
GCTCAAGCTC 
GGAACGAGTG 
GGTGCGGAAT 



GCTGATGACGA 
ATCCACCACGA 
AAGGAGGC TGG 
GACC TGACTGG 



SEQ. ID. NO. 18 c T a 

SEQ. ID. NO. 19 c a G 

SEQ. ID. NO. 20 a a t 

SEQ. ID. NO. 21 ag t 



TGGGCGGCCGG 
CAAGTG TGATC 
TGAGATTACTT 
TCTGTATGGCG 



GGATTGAGAAA 
CAGGCCAAGCC 
TCCGCCAGACT 
AGGACA TTCAG 



SEQ. ID. NO. 18 T T c c 

SEQ. ID. NO. 19 a c c a 

SEQ. ID. NO. 20 T T C T 

SEQ. ID. NO. 21 a T T T 



GAGAGGAAGC 
AGTACC TATA 
TC TCAGATCC 
CAGACACCGA 



TGAGGAAAGGG 
TGAGCTGCTCT 
AGC TGTGCCCG 
GAGCTTCTCCA 



SEQ. ID. NO. 18 a T a T 

SEQ. ID. NO. 19 a c a a 

SEQ. ID. NO. 20 T C a a 

SEQ. ID. NO. 21 a c G a 



CTGCATCGAC 
CGACCCTATC 
AAACC TGAAG 
TCCC TGTACC 



TTCAGTGAACT 
AACATCATCCT 
CGCCAGGATGC 
AGTGTCAAAAA 



SEQ. ID. NO. 18 CATC 

SEQ. ID. NO. 19 T A T G 

SEQ. ID. NO. 20 c c G a 

SEQ. ID. NO. 21 G c T G 



TCCCAGTACT 
CCTGGCTGCA 
ATCATCGTGG 
AAGGGGAATG 



CTGATGAGGAA 
GCTCTGTCTCC 
GACTTTTC TAT 
ATGTGCGGATC 



SEQ. ID. NO. 18 G AG 

SEQ. ID. NO. 19 AC G 

SEQ. ID. NO. 20 G AG 

SEQ. ID. NO. 21 a T c 



ATCCAGCATG 
CTGGTGGCTG 
AC TGAAGCCC 
CTTGGCCAGT 



TGGTAGAGGTGA 
AGGCT. GCTAGGA 
G G A A A G T T T T T T 
TTGACCAGAATA 



SEQ. ID. NO. 18 T T C A 

SEQ. ID. NO. 19 t G T G 

SEQ. ID. NO. 20 G T G a 

SEQ. ID. NO. 21 T G G c 



AAATTCCACG 
GAACC TCATT 
GGTG TACAAG 
AGCAAAAGTG 

FIG. 5d. 



GCCAAAGTCAT 
GTGCTTTCCTA 
GAGCGTC TC TT 
TTCTGTTG TGC 
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SEQ. ID. NO. 18 c Q T G 

SEQ. ID. NO. 19 t G G c 

SEQ. ID. NO. 20 T G G G 

SEQ ID. NO. 21 a T a c 



GTTTTCTCCA 
TCCAGCTCAC 
AAGAAGTACG 
GAGGAGAACA 



GTGGCCCAGAT 
CAGCCCTGTCA 
TCTGGTTCCTC 
TGTATCG TAGT 



SEQ. ID. NO. 18 C T T 

SEQ. ID. NO. 19 a A c 

SEQ. ID. NO. 20 a T T 

SEQ. ID. NO. 21 a A a 



GAGCCCCTCA 
CGGCAGCGTT 
GGGTGGTATG 
TATCAGTGGA 



TCAAGGAGATTG 
TCCCCACTTTCT 
CTGACAA TTGGT 
TCATTCCGGGCT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ ID. NO. 20 
SEQ. ID. NO. 21 



TCCGGCGCAATATCACGGGCAAGAT 
TCCGAACGCACCCATCAGCC'ACAC T 
TCAAGA TC TACGACCC TTC TATCAA 
GGTACGAGCCTTC TTGG TGGGAGCA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



C TGGC TGGCCAGCGAGGCC TGGGCC 
CCACAACCC TACCCGCG TGAAAC TC 
CTGCACAGTGGATGAGATGAC TGAG 
GGTGCACACGGAAGCCAACTCATCC 



SEQ. ID. NO. 18 a G c 

SEQ. ID. NO. 19 T T T 

SEQ. ID. NO. 20 G c G 

SEQ. ID. NO. 21 C G C 



TCC TCCCTGAT 
GAAAAG TGGGG 
GTGGAGGGCCA 
TGCCTCCGGAA 



CGCCATGCCTC 
CTGGAAGAAGA 
CATCACAACTG 
GAATCTGCTTG 



SEQ. ID. NO. 18 acta 

SEQ. ID. NO. 19 T T G c 

SEQ. ID. NO. 20 a G A T 

SEQ. ID. NO. 21 c T G c 



CTTCCACGTG 
TACCATCCAG 
TGTCATGCTG 
CA TGGAGG'GC 



GTTGGCCGCAC 
CACACCACTGA 
AATCC TGCCAA 
TACATTGGCGT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CATTGGATT 
GGTCTTCAC 
TACCCGCAG 
GGATTTCGA 



CGCTCTGA 
TTCGACTC 
CATTTCCA 
GCCCCTGA 



AGGCTGGG 
TGGACGAC 
ACATGACA 
GCTCCAAG 



SEQ. ID. NO. 18 c a G 

SEQ. ID. NO. 19 C T G 

SEQ. ID. NO. 20 T c c 

SEQ. ID. NO. 21 c AG 



ATCCCAGGCTTC 
GAGGAACGAGTG 
CAGGAATTTGTG 
ATCAAGACCATC 

FIG. 5e. 



CGGGAATTCC 
AAGGAGGCTG 
GAGAAAC T A A 
TCAGGAAAGA 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TGAAGAAGGTCCATCCCAGCAACTC 
GAATTGAGATTACTTTCCGCCAGAC 
CCAAGCGACTGAAAAGACACCC TGA 
CTCCACAGCAGTATGAGACAGAG T A 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TGTCCACAA 
TTTCTTCTC 
GGAGACAGG 
CAACAACAA 



TGGTTTTG 
AGATCCAG 
AGGCTTCC 
GCGGTCAG 



CCAAGGAG 
CTGTGCCC 
AGGAGGCA 
GCGTGGGG 



SEQ. ID. NO. 18 T T T 

SEQ. ID. NO. 19 c T c 

SEQ. ID. NO. 20 c c G 

SEQ. ID. NO. 21 c c c 



TGGGAAGAAA 
AAAAACC TGA 
CTGGCCTATG 
ACCAAGTTCC 



CATTTAAC TGCC 
AGCGCCAGGATG 
ATGCCATCTGGG 
ACGGGTACGCCT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ACCTCCAA 
CCCGAATC 
CCTTGGCA 
ACGATGGC 



GAAGGTGCA 
ATCG TGGGA 
CTG. GCCCTG 
ATCTGGGTC 



AAAGGACC 
CTTTTCTA 
AACAAGAC 
ATCG'CCAA 



SEQ. ID. NO. 18 T T T 

SEQ. ID. NO. 19 T G a 

SEQ. ID. NO. 20 a T c 

SEQ. ID NO. 21 gac 



ACCTGTGGAC 
GACTGAAGCC 
TGGAGGAGGC 
AC TGCAGAGG 



ACCTTTCTGAGA 
CGGAAAGTTTTT 
GGCCGTTC TGGT 
GCCATGGAGAC A. 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GGTCACGAAGAAAGTGGCGACAGGT 
TGTGAGGTG TAC AAGGAGCG TC TC T 
GTGCGCCTGGAGGACTTCAAC TACA 
CTGCATGCCAGCAGCCGGCACCAGC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TTAGCAAC 
TTGGGAAG 
ACAACCAG 
GGATCCAG 



AGC TCGACA 
AAGTACGTC 
ACCATTACC 
GAC TTCAAC 



GCCTTCCG 
TGGTTCCT 
GACCAAAT 
TACACGGA 



SEQ. ID. NO. 18 a c c 

SEQ. ID. NO. 19 cat 

SEQ. ID. NO. 20 c T a 

SEQ. ID. NO. 21 c c A 



CCTCTGTACA 
TGGGTGGTAT 
CCGGGCAATG 
CACGCTGGGC 

FIG. 5f. 



GGGGATGAGAAC 
GCTGACAATTGG 
AACTCTTCGTCC 
AGGATCATCC TC 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCTAJS99/07333 



17/111 



SEQ. ID. NO. 18 ATCAGCAG 

SEQ. ID. NO. 19 TTCAAGAT 

SEQ. ID. NO. 20 TTTGAGGG 

SEQ. ID. NO. 21 AATGCCAT 



TGTCGAGACCCCTTACA 
C TACGACCC TTC TA TC A 
TGTCTC TGGCCATG TGG 
GAACGAGACCAAC TTC T 



SEQ. ID. NO. 18 TAGATTACA 

SEQ. ID. NO. 19 AC TGCACAG 

SEQ. ID. NO. 20 TGTTTGATG 

SEQ. ID. NO. 21 TCGGGGTCA 



CGCATTTACGGATA T C 
TGGATGAGATGAC TGA 
CCAGCGGCTCTC GGAT 
CGGGTCAAG TTG TATT 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CTACAATG 
GGCGGTGG 
GGCATGGA 
CCGGAATG 



TGTACTTAG 
AGGGCCACA 
CGCTTATCC 
GGGAGAGAA 



cagtctac 
tcacaact 
agcagctt 
tggggacc 



SEQ. ID. NO. 18 TCCATTGC 

SEQ. ID. NO. 19 GAGATTGT 

SEQ. ID. NO. 20 CAGGGTGG 

SEQ. ID. NO. 21 ATTAAATT 



CCACGCCTTGCAAGATA 
CATGCTGAATCCTGCCA 
CAGCTACAAGAAGATTG 
TACTCAATTTCAAGACA 



SEQ. ID. NO. 18 TATATACCT 

SEQ. ID. NO. 19 ATACCCGCA 

SEQ. ID. NO. 20 GCTACTATG 

SEQ. ID. NO. 21 GCAGGGAGG 



GCTTACCTGGGAGAGG 
GCATTTCCAACA TGAC 
ACAGCACCAAGGATGA 
TGAACGTGGGAGAG TA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GCTCTTCA 
ATCCCAGG 
TCTTTCCT 
CAACGCTG 



CCAATGGC 
AATTTGTG 
GGTCCAAA 
TGGCCGAC 



TCCTGTGCA 
GAGAAAC TA 
ACAGATAAA 
ACACTGGAG 



SEQ ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GACATCAA 
ACCAAGCG 
TGGATTGG 
ATCATCAA 



GAAAGTTG 
ACTGAAAA 
AGGGTCCC 
TGACACCA 



AGGCGTGGC 
GACACCCTG 
CCCCAGCTG 
TCAGGTTCC 



SEQ. ID. NO. 18 A G G 

SEQ. ID. NO. 19 a G G 

SEQ. ID. NO. 20 a c c 

SEQ. ID. NO. 21 a a G 



TCCTGAAGCACC 
AGACAGGAGGCT 
AGACCC TGG TCA 
GATCCGAACCAC 

FIG. 5g. 



TACGGCATCT 
TCCAGGAGGC 
TCAAGACATT 
CAAAAGACAA 
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SEQ. ID. NO. 18 a a a 

SEQ. ID. NO. 19 a c c 

SEG. /D. NO. 20 c c c 

SEO. /a A/O. 27 G a c 



CTTTACAAACAA 
GC TGGCCTATGA 
C TTCC TGTCACA 
CATCATCCTGGA 



TATGGGGGAG 
T G C C A T C T G G 
GAAACTCTTT 
GCAGC TGCGG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CAGGTGAC 
GCCTTGGC 
ATCTCCGT 
AAGATCTC 



C TTTGATG 
ACTGGCCC 
CTCAGTTC 
C C T A C C TC 



AGTGTGGTG 
TGAACAAGA 
TCTCCAGCC 
TCTACAGCA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



ACC TGGTGGGGAACTATTCCATCA T 
CATC TGGAGGAGGCGGCCGTTCTGG 
TGGGCATTGTCCTAGCTGTTGTC TG 
TCCTCTCTGCCCTCACCATCCTCGG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CAAC TGGCACCTCTCCCCAGAGGA t 
TGTGCGCC TGGAGGACTTCAACTAC 
TCTGTCC TTTAACATCTACAACTCA 
GATGATCATGGCCAGTGC TTTTC TC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ.JD. NO. 21 



GGCTCCAT 
AACAACCA 
CATGTCCG 
TTCTTCAA 



CGTGTTTAA 
GACCATTAC 
TTATATCCA 
CATCAAGAA 



GGAAGTCG 
CG.ACCAAA 
GAACTCAC 
CCGGAATC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GGTATTAC 
TCTACCGG 
ACCCCAAC 
AGAAGC TC 



AACGTC TAT 
GCAATGAAC 
C TGAACAAC 
ATAAAGATG 



GCCAAGAA 
TCTTCGTC 
CTGACTGC 
TCGAGTCC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GGGAGAAA 
CTTTGAGG 
TGTGGGCT 
ATACATGA 



GACTCTTC 
GTGTCTCT 
GCTCACTG 
ACAACCTT 



ATCAACGAG 
GGCCATGTG 
GCTTTAGCT 
ATCATCCTT 



SEQ. ID. NO. 18 GAGA 

SEQ. ID. NO. 19 G T G T 

SEQ. ID. NO. 20 G c T G 

SEQ. ID. NO. 21 C G A G 



AAATCCTGTGG 
TTGATGCCAGC 
TCTTCCCCCTG 
GGATGCTCTCC 

FIG. 5h. 



AGTGGGTTCT 
GGCTC TCGGA 
GGGCTCGATG 
TATGC TTCCA 
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SEQ. ID. NO. 18 c c a o 

SEQ. ID. NO, 19 t c G c 

SEQ. ID. NO. 20 G T T a 

SEQ. ID. NO. 21 T a T T 



I9/III 



GGAGGTGCCC 
ATGGACGCTT 
CCACATTGGG 
TCTCTTTGGC 



T T C T C C A A C T G 
ATCG'AGCAGCT 
AGG. AACCACTT 
CTTGATGGATC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CAGCCGAG 
TCAGGGTG 
TCCTTTCG 
CTTTGTCT 



ACTGCCTG 
GCAGCTAC 
TCTGCCAG 
C TGAAAAG 



GCAGGGACC 
AAGAAGATT 
GCCCGCCTC 
ACCTTTGAA 



SEQ. ID. NO. 18 ACGAAAGG 

SEQ. ID. NO. 19 G G C T A C T A 

SEQ. ID. NO. 20 tggctcct 

SEQ. ID. NO. 21 ACACTTTG 



GATCATTGAGGGGGAGC 
TGACAGCACCAAGGATC 
GGGCCTGGGCTTTAGTC 
CACCGTCAGGACC TGGA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CCACCTGC 
ATCTTTCC 
TGGGCTAC 
TTCTCACC 



T G C T T T G A G 
TGGTCCAAA 
GGTTCCATG 
G TGGGCTAC 



TGTGTGGA 
ACAGATAA 
TTCACCAA 
ACGACCGC 



SEQ. ID. NO. 18 GTGTCCTGA 

SEQ. ID. NO. 19 ATGGATTGG 

SEQ. ID. NO. 20 GATTTGGTG 

SEQ. ID. NO. 21 TTTTCGGGC 



TCGGGAGTATACTGAT 
AGGGTCCCCCCCAGCT 
GGTCCACACCGTCTTC 
CATGTTTGC AAAGACC 



SEQ. ID. NO. 18 CAGACAGATGCCACTGCCTGTAACA 

SEQ. ID. NO. 19 GACCAGACCCTGGTCATCAAGACAT 

SEQ. ID. NO. 20 ACAAAGAAGGAAGAAAAGAAGGAGT 

SEQ. ID. NO. 21 TGGAGAGTCCACGCCATC TTC AAAA 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AGTCCCCA 
TCCGCTTC 
GGAGGAAG 
A T G T G A A A 



GATGACTTC 
CTGTCACAG 
ACTCTGGAA 
ATGAAGAAG 



TGGTCCAA 
AAACTCTT 
CCCTGGAA 
AAGATCAT 



SEQ. ID. NO. 18 T G a G 

SEQ. ID. NO. 19 T a T C 

SEQ. ID. NO. 20 G c t G 

SEQ. ID. NO. 21 c a a G 



aaccacacct 
tccgtctcag 
tatgccacag 
gaccagaaac 

F/G. 5i. 



cctccattgcc 
ttctctccagc 
tgcgcctgctc 
tgcttgtgatc 
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SEQ. ID. NO. 18 AAGCAGATCGA. GTTTC TGTCGTGGA 

SEQ. ID. NO. 19 CTGGGCATTGTCCTAGCTGTTGTCT 

SEQ. ID. NO. 20 G TGGGCATGGATGTCC TCACTC TCG 

SEQ. ID. NO. 21 G TGGGGGGCATGC TGC TG A TCGAC C 



SEQ. ID. NO. 18 CGGAGCCCTTTGGGATCGCACTCAC 

SEQ. ID. NO. 19 GTC TGTCC tttaacatc tacaac tc 

SEQ. ID. NO. 20 CCATCTGGCAGATCGTGGACCCTCT 

SEQ. ID. NO. 21 tgtgtatcctgatctgc tggcaggc 



SEQ. ID. NO. 18 cc tctttgccgtgc tgggcattttc 

SEQ. ID. NO. 19 acatgtccgttatatccagaactca 

SEQ. ID. NO. 20 gcaccggaccat'tgagacatttgcc 

SEQ. ID. NO. 21 tctgcaccccctgcgaaccacactg 



SEQ. ID. NO. 18 ctgacaccctttgtgctgggtgtgt 

SEQ. ID. NO. 19 cagc.ccaacctgaacaacctgactg 

SEQ. ID. NO. 20 aacgaggaacctaaggaagatattg 

SEQ. ID. NO. 21 gagaagtacagcatggagccggacc 



SEQ. ID. NO. 18 ttatcaagttccgcaacacacccat 

SEQ. ID. NO. 19 ctgtgggctgctcactggctttagc 

SEQ. ID. NO. 20 acgtctctattctgccccagctgga 

SEQ. ID. NO. 21 cagcacgacgggatatctccatccg 



SEQ. ID. NO. 18 tg'tcaaggccaccaaccgagagctc 

SEQ. ID. NO. 19 tgctgtcttccccctggggctcgat 

SEQ. ID. NO. 20 gcattgcagctccaggaagatgaat 

SEQ. ID. NO. 21 CCCTC TCC TGGAGCACTGTGAGAAC 



SEQ. ID. NO. 18 TCCTACCTCCTCCTCTTCTCCCTGC 

SEQ. ID. NO. 19 gg ttaccacattgggaggaaccag t 

SEQ. ID. NO. 20 acatggcttggcattttctatggtt 

SEQ. ID. NO. 21 acccatatgaccatctggc ttggca 



SEQ. ID. NO. 18 tctgctgcttctccagctccctgtt 

SEQ. ID. NO. 19 ttcctttcgtctgccaggcccgcct 

SEQ. ID. NO. 20 acaaggggctgctgctgctgctggg 

SEQ. ID. NO. 21 TCGTCTATGCCTACAAGGGACTTCT 
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SEQ. ID. NO. 18 CTTCATCG 

SEQ. ID. NO. 19 CTGGCTCC 

SEQ. ID. NO. 20 aatcttcc 

SEQ. ID. NO. 21 C A T G T T G T 



GGGAGCCCCAGGAC TGG 
TGGGCCTGGGC TTTAG T 
TTGCTTATGAGACCAAG 
TCGGTTGTTTC TTAGC T 



SEQ. ID. NO. 18 ACGTGCCGC 

SEQ. ID. NO. 19 CTGGGCTAC 

SEQ. ID. NO. 20 AGTGTGTCC 

SEQ. ID. NO. 21 TGGGAGACC 



CTGCGCCAGCCGGCCT 
GCTTCCATGTTCACCA 
ACTGAGAAGATCAATG 
CGCAACGTCAGCATCC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TTGGCATC 
AGATTTGG 
ATCACCGG 
CCGCAC TC 



CTCATGCA 
CACAAAGA 
CTACAATG 
CGGGATGA 



AGCTTCGTG 
TGGGTCCAC 
GCTGTGGGC 
AACGACAGC 



T. CCTGGTGA 
AGGAAGAAA 
TGGCAGTCC 
GTGTCTACA 



CTCTGCAT 
ACGGTCTT 
ATGGCTAT 
AAGTACAT 



AAACCAAC 
AGAAGGAG 
TGTGCCTC 
ACGTGGGG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CGTGTCCT 
TGGAGCAA 
ATCACTGC 
ATCATGTG 



CCTGGTGTT 
GACTCTGGA 
TCCTGTCAC 
CATCATCGG 



TGAGGCCA 
ACCCTGGA 
CATGATTC 
GGCCGCTG 



SEQ. ID. NO. 18 AGATCCCCA 

SEQ. ID. NO. 19 AGCTGTATG 

SEQ. ID. NO. 20 TGTCCAGCC 

SEQ. ID. NO. 21 tctccttcc 



CCAGCTTCCACCGCAA 
CCACAGTGGGCCTGCT 
AGCAGGATGCAGCC TT 
TGACCCGGGACCAGCC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



GTGGTGGG 
GGTGGGCA 
TGCCTTTG 
CAATGTGC 



GGCTCAACC 
TGGATGTCC 
CGTCTCTTG 
AGTTCTGCA 



TGCAGTTC 
TCACTCTC 
CCATAGTT 
TCCTGGCT 



SEQ. ID. NO. 18 c T g c 

SEQ. ID. NO. 19 c c c a 

SEQ. ID. NO. 20 T T c T 

SEQ. ID. NO. 21 c T g G 



TOGTTTTCCT 
TCTGGCAGAT 
CCTCCTATAT 
TCATCATC TT 

FIG. 5k. 



CTGCACCTTCA 
CGTGGACCC TC 
CACTCTTGTTC 
CTGCAGCACCA 
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SEQ. ID. NO. 18 T G c 

SEQ. ID. NO. 19 T G c 

SEQ. ID. NO. 20 t G c 

SEQ. /D. A/O. 27 T c a 



SEQ. ID. NO. 18 G c T 

SEQ /D. NO. 19 c a A 

SEQ. /D. A/O. 20 G c T 

SEO. ID. NO. 21 C a a 



SEQ. /D. A/O. 75 T A C 

SEQ. ID. NO. 19 G A c 

SEO. /a NO. 20 T C G 

SEQ. /a A/O. 27 cca 



SEQ. /D. A/O. 78 a G a 

SEQ. /D. NO. 19 a g C 

SEQ. /D. A/O. 20 c a c 

SEQ. ID. NO. 21 gat 



SEQ. /O. A/O. 75 G G G 

SEQ. /0. NO. 19 T AC 

SEQ. /a A/O. 20 G G a 

SEQ. /D. A/O. 27 G A A 



SEQ. /a NO. 18 c T G 

SEQ. /a A/O. 79 t a c 

SEQ. ID. NO. 20 a AG 

SEQ. ID. NO. 21 T c G 



SEQ. /D. NO. 18 C T G 

SEQ. /D. A/O. 19 g a a 

SEQ. ID. NO. 20 T c a 

SEQ. /a A/O. 27 G c A 



SEQ. /a A/O. 75 c A a 

SEQ. /a A/O. 79 gag 

SEQ. /D. A/O. 20 c T c 

SEQ. ID. NO. 21 G T c 



22 /III 



AGATTG TCATC 
ACCGGACCATT 
TC TTTGTGCCC 
CCCTCTGCCTG 



CTACACCGCGC 
GGAGGAACCTA 
GATCACCCGAG 
CCTCATCACCC 



CGCAACCAGGA 
GTCTC TATTCT 
GAGGCGCAGGA 
GATGCAGCAAC 



TCATC TTCATC 
ATT-GCAGCTCC 
GGTCATCGACC 
TCCAGTTCACT 



CTCCCTCATGG 
ATGGC TTGGCA 
GGAGAAGTCCC 
AGAAGATTCTA 



ATCGGC TACAC 
AAGGGGC TGCT 
GAGAACCCTGA 
GTCACCAGTGT 



CCATCTGCTTC 
TC TTCCTTGCT 
TTGC TGAGAAA 
CATCCCGCCTG 



GTCCCGGAAGC 
TGTGTCCACTG 
TGAACTGCGCC 
AGAAAACCATC 

FIG. 5L. 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TTCAATGAAGCCAAGTTCATCACCT 
GATCACCGGGCTGTGGGCATGGCTA 
TCTCGGCAGCAGCTCCGCTCCCGGC 
AAGATCACAGAGC TGGATAAAGAC T 



TCAGCATGCTCATCTTCTTCATCGT 
TCTACAATGTGGCAGTCCTGTGCCT 
GCCACCCACCGACACCCCCAGAACC 
TGGAAGAGGTCACCATGCAGC TGCA 



CTGGATCTCCTTCATTCCAGCCTAT 
CATCACTGCTCC-TGTCACCATGATT 
CTC TGGGGGCCTGCCCAGGGGACCC 
GGACACACCAGAAAAGACCACCTAC 



gccagcacc tatggc aag tttg tc t 
C TG tccagccagcaggatgc agcc t 
cctgagccccccgaccggcttagct 
attaaacagaaccactaccaagagc 



ctgccgtagaggtgattgccatcct 
ttgcctttgcctctcttgccatagt 
gtgatgggagtcgagtgcatttgct 
tcaatgacatcctcaacctgggaaa 



ggcagccagctttggcttgc tggcg 
tttctcctcctatatcac tc ttg tt 
ttataagtgagggtagggtgaggga 
cttcactgagagcacaga.tggagga 



TGCATC TTC TTCAACAAGATC TACA 
GTGCTCTTTGTGCCCAAGATGCGCA 
GGACAGGCCAGTAGGGGGAGGGAAA 
AAGGCCATTTTAAAAAATCACC TCG 



TCATTCTCTTCAAGCCATCCCGCAA 
GGC TGATCACCCGAGGGGAATGGC A 
GGGAGAGGGGAAGGGCAGGGGAC TC 
ATCAAAATCCCCAGCTACAGTGGAA 
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SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CACCATCGA 
GTCGGAGCC 
AGGAAGCAG 
CACAACAGA 



GGAGGTGC 
GCACGACA 
GGGGTCCC 
G C C C T C T C 



G T • T G C A G C 
CCATGAAG 
CATCCCCA 
GAACATGC 



SEQ. ID. NO. 18 accccagc 

SEQ. ID. NO. 19 ACAGGGTC 

SEQ. ID. NO. 20 GCTGGGAA 

SEQ. ID. NO. 21 AAAGATCC 



TCACGC TTTCAAGG TGG 
ATCGACCAACAAC AACG 
CAACATGCTATCCAATC 
TATAGAAGATATAAAC T 



SEQ. ID. NO. 18 C T G C C C G G 

SEQ. ID. NO. 19 AGGAGGAG 

SEQ. ID. NO. 20 TCATCTCT 

SEQ. ID. NO. 21 ctccagaa 



SEQ. ID. NO. 18 CAACGTCT 

SEQ. ID. NO. 19 GAAGGAGA 

SEQ. ID. NO. 20 CTGTGAGT 

SEQ. ID. NO. 21 gtccctcc 



GCCACGC TGCGCCGC AG 
AAGTCCCGGC TGTTGGA 
TGTAAATACATGTCCCC 
CACATCCAGCGTCGGC T 



CCCCCAAGCGGTCCAGC 
ACCG TGAAC TGGAAAAG 
TCTCCGCTGATTTCCG T 
ACCTCCCCATCCTCCAC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AGCC TTGGAGGC TCCACGGGATCCA 
ATCATTGC TGAGAAAGAGGAGCG TG 
C TC TCATACCTC TGGGAAACAGACC 
CACGCCTACCTCCCATCCATCGGAG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CCCCCTCCTCCTCCATCAGCAGCAA 
TCTCTGAAC TGCGCCATCAGC TCCA 
TTTTTCTC TCTTAC TGC TTCATG TA 
GCG TGGACGCCAGC TG TG TCAGCCC 



SEQ. ID. NO. 18 GAGCAACA 

SEQ. ID. NO. 19 GTCTCGGC 

SEQ. ID. NO. 20 ATTTTGTA 

SEQ. ID. NO. 21 CTGCGTCA 



GCGAAGACCCATTCCCA 
AGCAGCTCCGCTCCCGG 
TCACCTCTTCACAATTT 
GCCCCACCGCCAGCCCC 



SEQ. ID. NO. 18 c a G 

SEQ. ID. NO. 19 c g c 

SEQ. ID. NO. 20 a G T 

SEQ. ID. NO. 21 c G c 



CCCGAGAGGCA 
CACCCACCGAC 
TCGTACCTGGC 
CACAGACATGT 

FIG, 5n. 



GAAGCAGCAGC 
ACCCCCAGAAC 
TTGAAGC TGC T 
GCCACCCTCCT 
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SEQ. ID. NO. 18 AGCCGCTGG 

SEQ. ID. NO. 19 CCTCTGGGG 

SEQ. ID. NO. 20 CACTGCTCA 

SEQ. ID. NO. 21 T C C G A G T C A 



CCC TAACCCAGCAAGA 
GCC TGCCCAGC-GGACC 
CACGCTGCCTCCTCA-G 
TGGTCTCGGGCCTGTA 



SEQ. ID. NO. 18 GCAGCAGCA 

SEQ. ID. NO. 19 c c c t G a G c c 

SEQ. ID. NO. 20 CAGCCTCA-C 

SEQ. ID. NO. 21 AGGGTGGGA 



GCAGCCCCTGACCCTC 
CCCCGACCGGCTTAGC 
TGCATCTTTCTCTTCC 
GGCCTGGGCCCGG'GGC 



SEQ. ID. NO. 18 CCACAGCAGCAACGATC TCAGCAGC 

SEQ. ID. NO. 19 TGTGATGGGAGTCCACTCCATTTCC 

SEQ. ID. NO. 20 CATGCAACACCC TCTTCTAGTTACC 

SEQ. ID. NO. 21 CTCCCCCCTGACAGAACCACACTGG 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AGCCCAGATGCAAGCAGAAGG TCAT 
TTTATAAGTGAGGGTAGGGTGAGGG 
ACGGCAACCCCT 

GCAGAGGGGTCTGCTGCAGAAACAC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CTTTGGCAG 
AGGACAGGC 

TGTCGGCTC 



CGGCACGG 
CAGTAGGG 

TGGC T G C G 



TCACCTTC 
GGAGGGAA 

GACAAGCT 



SEQ. ID. NO. 18 tcactgagc tttgatgagcc tcaga 

SEQ. ID. NO. 19 agggagaggggaagggcagcgcact 
SEQ. ID. NO. 20 

SEQ. ID. NO. 21 GGGCACCATGGCTGGCCTC TCAGGA 



SEQ. ID. NO. 18 AGAACGCCATGGCCCACGGGAATTC 

SEQ. ID. NO. 19 CAGGAAGCAGCGGG TCCCC A TCCCC 

SEQ. ID. NO. 20 

SEQ. ID. NO. 21 CCACTCGGATGGCAC TCAGG TGGAC 



SEQ. ID. NO. 18 TACGCACCAGAAC TCCC TGGAGGCC 

SEQ. ID. NO. 19 agc tgggaagaacatgc tatccaat 
SEQ. ID. NO. 20 

SEQ. ID. NO. 21 aggacggggcagggggagacttggc 



FIG. 5o. 
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SEQ ID. NO. 18 CAGAAAAGCAGCGATACGCTGACCC 

SEQ. ID. NO. 19 CTCATCTC TTGTAAATACATGTCCC 

SEQ. ID. NO. 20 

SEQ. ID. NO. 21 acc tgacc tcgagccttatttgtga 

SEQ. ID. NO. 18 gacaccagccattactcccgctgca 

SEQ. ID. NO. 19 cctgtgacttctgggctgatttcgg 
SEQ. ID. NO. 20 

SEQ. ID. NO. 21 agtccttatttcttcacaaagaaga 

SEQ. ID. NO. 18 gtgcggggaaacggacttagatctg 

SEQ. ID. NO. 19 tctctcatacctctgggaaacagac 
SEQ. ID. NO. 20 

SEQ. ID. NO. 21 ggaaccgaaatgggacgtcttcctt 

SEQ. ID. NO. 18 accgtccaggaaacaggtctgcaag 

SEQ. ID. NO. 19 CTTTTTCTCT'CTTACTGCTTCATGT 

SEQ. ID. NO. 20 

SEQ. ID. NO. 21 aacatctgcaaacaaggaggcgctg 

SEQ. ID. NO. 18 gacctgtgggtggagaccagcggcc 

SEQ. ID. NO. 19 aattttgtatcacctcttcacaatt 
SEQ. ID. NO. 20 

SEQ. ID. NO. 21 ggatatcaaacttgcaaaaaaaaaa 



SEQ. ID. NO. 18 acagg-tggaggaccctgaagagttg 

SEQ. ID. NO. 19 tagttcgtacctggcttgaagctgc 
SEQ. ID. NO. 20 

SEQ. ID. NO. 21 AAAAAAAAAAAA 



SEQ. ID. NO. 18 TCCCCAGCAC TTGTAGTGTCCAGTT 
SEQ. ID. NO. 19 TCAC TGC TCACACGC tgcc tcc tca 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



cacacagctttgtcatcagtggtgg 
gcagcctcactgcatctttctcttc 
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SEQ. ID. NO. 18 AGGCAGCACTGTTACAGAAAACGTA 
SEQ. ID. NO. 19 CCATGCAACACCCTCTTCTAGTTAC 

SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 GTGAATTCA 

SEQ. ID. NO. 19 CACGGCAACCCC TGCAGC TCC TC TG 

SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CCTTTGTGCTCTGTTCCTGTCCAGC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



AGGGGTCTCCCAACAAGTGC T C T T T 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 CCACCCCAAAGGGGCC TC T C.C T T T T 

SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 CTCCACTGTCATAATCTCTTTCCAT 

SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 CTTACTTGCCCTTCTATACTTTCTC 

SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



SEQ. ID. NO. 18 

SEQ. ID. NO. 19 acatgtggctccccctgaattttgc 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



FIG. 5q. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT7US99/07333 



28/111 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TTCC TTTGGGGAGC TCA TTC TTTCC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



CCAAGGTCACATGC TCCC TTGCC TC 



SEQ. ID. NO. 18 
SEQ. ID. NO. 19 
SEQ. ID. NO. 20 
SEQ. ID. NO. 21 



TGGC TCCGTGCA 
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SEO. ID. NO. 22 ATGCTGCTGCTGCTGCTGG f ■ G CCTCTCTTC 

SEO. ID. NO. 23 ATGGGCCCGGGGGGACCCTGTACCCCAGTG 

SEO ID. NO, 22 CTCCGCCCCCTGGGCGCTGGCGGGGCGCAG 

SEO. ID.NO.23 GGGTGGCCGCTGCCTCTTCTGCTGGTGATG 

SEO. ID. NO. 22 ACCCCCAACGCCACCTCGGAAGGTTGCCAG 

SEO. ID. NO. 23 GCGGCTGGGGTGGCTCCGGTGTGGGCCTCT 

SEO. ID. NO. 22 ATTATACATCCGCCCTGGGAAGGTGGCA TO 

SEO. ID. NO. 23 CACTCCCCTCATCTCCCGCGGCCTCACCCG 

SEO. ID. NO. 22 AGGTACCGTGGCTTGACTCGCGACCAGGTG 

SEO. ID. NO. 23 AGGGTCCCCCCGCACCCCTCCTCAGAACGG 

SEO. ID. NO. 22 AAGGCCATCAACTTCCTGCCTGTGGACTA T 

SEQ. ID. NO. 23 CGTGCAGTATACA TCGGGGCGCTGTTTCCC 

SEQ ID. NO. 22 GAGATCGAATATGTGTGCCGAGGGGAGCGC 

SEO. ID. NO. 23 ATGAGCGGGGGCTGGCCGGGGGGCCAGGCC 

SEO. ID. NO. 22 GAGGTGGTGGGGCCCAAGGTGCGCAAATGC 

SEO. ID. NO. 23 TGCCAGCCCGCGGTGGAGATGGCGC TGGA G 

SEO. ID. NO. 22 CTGGCCAACGGCTCCTGGACGGA TA TGGAC 

SEQ. ID. NO. 23 GACGTTAACAGCCGCAGAGACATCC TGCCG 

S£a ID. NO. 22 ACACCCAGCCGCTGTGTCCGAATCTGCTCC 

SEQ. ID. NO. 23 GACTACGAGCTCAAGCTTATCC AC C A C G A C 

SEQ. ID. NO. 22 AAGTCTTATTTGACCCTGGAAAA TGGGAAG 

SEO. ID. NO. 23 AGCAAGTGTGACCCAGGGCAAGCCACCAAG 

SEQ. ID. NO. 22 GTTTTCCTGACGGGTGGGGACCTCCCAGCT 

SEQ. ID. NO. 23 TA CTTGTACGAACTACTCTACAA TGACCCC 



FIG 6a. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT/US99/07333 



30/111 



SEQ ID NO. 22 CTGGATGGAGCCCGGGTGGAGTTCCGATGT 

SEQ. ID. NO. 23 A TCAAGATCATTCTCATGCC TGGC TGTAGT 

SEQ. ID. NO. 22 GACCCCGAC7TCCATCTGGTGGGCAGC TCC 

SEQ. ID. NO. 23 TCTGTCTCCACACTTGTAGCTGAGGCTGCC 

SEQ ID. NO. 22 CGGAGCGTCTGTAGTCAGGGCCAGTGGAGC 

SEQ. ID. NO. 23 CGGATGTGGAACCTTATTGTGCTCTCA TAT 

SEO. JD. NO. 22 ACCCCCAAGCCCCACTGCCAGGTGAATCGA 

SEQ. ID. NO. 23 GGCTCCAGTTCACCAGCCTTGTCAAACCGA 

SEQ. ID. NO. 22 ACGCCACACTCAGAACGGCGTGCAGTA TAC 

SEQ. ID. NO. 23 CAGCGGTTTCCCACGTTCTTCCGGACGCAT 

SEQ. ID. NO. 22 A TCGGGGCGCTGTTTCCCATGAGCGGGGGC 

SEQ. ID. NO. 23 CCATCCGCCACACTCCACAATCCCACCCGG 

SEQ. ID. NO. 22 TGGCCGGGGGGCCAGGCCTGCCAGCCCGCG 

SEQ. ID. NO. 23 GTGAAACTCTTCGAAAAGTGGGGCTGGAAG 

SEQ. ID. NO. 22 GTGGAGATGGCGCTGGAGGACGTTAA CAGC 

SEQ. ID. NO. 23 AAGATCGCTACCATCCAACAGACCACCGAG 

SEQ. ID. NO. 22 CGCAGAGACATCCTGCCGGACTACGAGCTC 

SEQ. ID. NO. 23 GTCTTCACCTCAACGCTGGATGACCTGGAG 

SEQ. ID. NO. 22 AAGCTTATCCACCACGACAGCAAGTGTGAC 

SEQ. tD.NO.23 GAGCGAGTGAAAGAGGCTGGGA TCGAGA TC 

SEQ. ID.NO.22 CCAGGGCAAGCCACCAAGTACTTGTACGAA 

SEQ. ID. NO. 23 ACTTTCCGACAGAGTTTCTTCTCGGATCCA 

SEQ. ID. NO. 22 CTACTCTACAA TGACCCCATCAAGATCA TT 

SEQ. JD. NO. 23 GCTGTGCCTGTTAAAAACCTGAAGCGTCAA 

SEQ. ID.NO.22 CTCA TGCCTGGCTGTAGTTCTGTC TCCACA 

SEQ. ID. NO. 23 GATGCTCGAATCATCGTGGGACTTTTCTAT 
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SEO ID NO 22 CTTGTAGCTGAGGCTGCCCGGATGTGGAAC 
!f£ o u%Tr, GAGACGGAAGCCCGGAAAGTTTTTTGTGAG 



SEQ. ID. NO. 23 GAGACGGA 

S=Q ID NO.22 CTTATTGTGCTCTCATATGGCTCCAGTTCA 

SEQ.lDNO.23 GTCTATAAGGAAAGGCTCTTTGGGAAGAAG 

SEQ ID NO.22 CCAGCCTTGTCAAACCGACAGCGGTTTCCC 

Sa/a/VO.23 TACGTCTGGTTCCTCATCGGGTGGTATGCT 

SEQ ID NO 22 ACGTTCTTCCGGACGCATCCA TCCGCCACA 

SEQJD.NO.23 GACAACTGGTTCAAGACCTATGACCCGTCA 

SEQ ID NO 22 CTCCACAATCCCACCCGGGTGAAACTCTTC 

SEQ.ID.NO.23 ATCAATTGTACAGTGGAAGAAATGACCGAG 

SEO /D GAAAAGTGGGGCTGGAAGAAGATCGCTACC 

SEQ. ID.NO.23 GCGGTGGAGGGCCACATCACCACGGAGATT 

SEQ ID NO.22 ATCCAACAGACCAC C G AGGTCTTCACCTCA 

SEQ! ID.NO.23 GTCATGCTGAACCCTGCCAACACCCGAAGC 

SEQ ID NO 22 ACGCTGGATGACCTGGAGGAGCGAGTGAA/ 

SEo! ID. NO. 23 ATTTCCAACATGACGTCACAGGAATTTGTC 

SEQ ID NO.22 GAGGCTGGGATCGAGATCACTTTCCGACAC 

SEO. ID. NO. 23 GAGAAACTAACCAAGCGGCTGAAAAGACAC 

SEQ. ID.NO.22 AGTTTCTTCTCGGATCCAGCTGTGCCTGT" 

SEQ. ID. NO. 23 CCCGAGGAGACTGGAGGCTTCCAGGAGGC/ 

SEO. IO.NO.22 AAAAACCTGAAGCGTCAAGATGCTCGAATC 

S£a/D. WO.23 CCACTGGCCTATGATGCTATCTGGGCCTT< 

SEO. ID. NO. 22 ATCGTGGGACTTTTCTATGAGACGGAAGC 

SEO. ID. NO. 23 GCTTTGGCCTTGAACAAGACGTCTGGAGG 

SEO. ID. NO. 22 CGGAAAGTTTTTTGTGAGGTC TA TAAGGA 

SEQ. ID. NO. 23 GGTGGTCGTTCCGGCGTGCGCCTGGAGGA 
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SEO ID NO. 22 AGGCTCTTTGGGAAGAAGTACGTC TGGTTC 

SEO. ID. NO. 23 TTTAACTACAACAACCAGACCA TTACAGAC 

SEO. ID. NO. 22 CTCATCGGGTGGTA TGCTGACAAC TGGTTC 

SEO. ID. NO. 23 CA GATCTACCGGGCCATGAACTCC TCCTCC 

SEO ID NO. 22 AAGACCTATGACCCGTCAATCAA TTGTACA 

SEO. ID. NO. 23 TTTGAGGGCGTTTCTGGCCA TGTGGTC TTT 

SEO. ID. NO. 22 GTGGAAGAAATGACCGAGGCGGTGGAGGGC 

SEO. ID. NO. 23 G A TGCCAGCGGCTCCCGGATGGCA TGGA CA 

SEO ID. NO. 22 CACATCACCACGGAGATTGTCA TGCTGAAC 

SEO. ID. NO. 23 CTTATCGAGCAGCTACAGGGCGGCAGCTAC 

SEO. ID. NO. 22 CCTGCCAACACCCGAAGCATTTCCAACATG 

SEO. ID. NO. 23 AAGAAGATCGGCTACTACGACAGCACCAAG 

SEQ ID. NO. 22 ACGTCACAGGAATTTGTGGAGAAACTAACC 

SEQ. ID. NO. 23 GATGATCTTTCCTGGTCCAAAACGGACAAG 

SEQ. ID. NO. 22 AAGCGGCTGAAAAGACACCCCGAGGAGACT 

SEo! /a NO. 23 TGGATTGGAGGGTCTCCCCCAGCTGACCAG 

SEQ. ID. NO. 22 GGAGGCTTCCAGGAGGCACCACTGGCCTAT 

SEQ.lD.NO.23 ACCTTGGTCATCAAGACATTCCGTTTCCTG 

SEQ. ID. NO. 22 GATGCTATCTGGGCCTTGGCTTTGGCCTTG 

SEO. ID. NO. 23 TCTCAGAAACTCTTTATCTCCGTCTCAGTT 

SEQ. ID. NO. 22 AACAAGACGTCTGGAGGAGGTGGTCGTTCC 

SEQ ID. NO. 23 CTCTCCAGCCTGGGCATTGTTCTTGCTGTT 

SEO. ID. NO. 22 GGCGTGCGCCTGGAGGAC TTTAAC TACAAC 

SEQ. ID. NO. 23 GTCTGTCTGTCCTTTAACATCTACAACTCC 

SEQ. ID. NO. 22 AACCAGACCATTACAGACCAGATCTACCGG 

SEO. ID.NO.23 CACGTTCGTTATATCCAGAACTCCCAGCCC 
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r-r-rATGAACTCCTCCTCCTTTGAGGGCGTT 
SEQ. /a A/a 23 AACCTGAACAATCTGACTGCTGTGGGCTGC 

sen ID NO 22 TCTGGCCATGTGGTCTTTGATGCCAGCGGC 
SS/SnSS Icactggcactggctgctgtcttccctctc 

™ -rr^rrGGATGGCA TGGACACTTA TCGAGCAG 

SSiES Sggc?ggI?ggttaccacatagggagaagc 

,nwn!>5> CTACAGGGCGGCAGCTACAAGAAGATCGGC 

SKcISt'tcccgtttgtctgccaggcccgcctt 

<?ra ;d a/o 22 tactacgacagcaccaaggatgatctttcc 
§££J££ Iggctcttgggcttgggctttagtctgggc 

<&o ID NO 22 tggtccaaaacggacaagtggattggaggg 

TATGGCTCTATGTTCACCAAGATCTGGTGG 

sen in NO 22 TCTCCCCCAGCTGACCAGACCTTGGTCATC 
SSSSSS GTCCACACAGTCTTCACGAAGAAGGAGGAG 

SEQ ID NO 22 AAGACATTCCGTTTCCTGTCTCAGAAACTC 

■SaSISS Jagaaggagtggaggaagaccctagagccc 

SEQ ID NO 22 TTTATCTCCGTCTCAGTTCTCTCCAGCCTG 
llS/SivaS TGGAAACTCTATGCCACTGTGGGCCTGCTG 

SEQ ID NO 22 GGCATTGTTCTTGCTGTTGTCTGTCTGTCC 

XaiSJJaS Stgggcatggatgtcctgactcttgccatc 

S£a ID NO 22 TTTAACATCTACAACTCCCACGTTCGTTAT 
ISSnSS TGGCAGATTG T G GACCCCTTGCACCGAACC 

SEO ID.NO.22 ATCCAGAACTCCCAGCCCAACCTGAACAAT 
SEC}! ID.NO.23 ATTGAGACTTTTGCCAAGGAGGAACCAAAG 

SEa ID NO 22 CTGACTGCTGTGGGCTGCTCACTGGCACTG 
SEQ ID NO.23 GAAGACATCGATGTCTCCATTCTGCCCCAG 
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SEQ. ID. NO. 22 

ssa id. no. 23 



GCTGCTGTC 
TTGGAGCAC 



TTCCCTCTCG G;G CTGGA TGGT 
TGCAGCTCCAAGAAGATGAAT 



SEO. ID. NO. 22 
SEQ. ID. NO. 23 



TACCACATAGGGAGAAGCCAGTTCCCGTTT 
ACGTGGCTTGGCATTTTCTATGGTTACAAG 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



G T C T G C C 
G G G C T G C 



AGG.CCCGCC 
TGCTGCTGC 



TTTGGCTC 
TGGGAATC 



G G G C 
T C T T 



SEQ. ID. NO. 22 TTGGGCTTTAGTCTGGGCTATGGCTCTATG 
SEQ. ID. NO. 23 GC TTACGAAACCAAGAGCGTGTCCAC TGAA 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



TTCACCAAGATCTGGTGGGTCCACA CAGTC 
AAGA TCAA TGACCACAGGGCCGTGGGCATG 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



TTCACGAAGAAGGAGGAGAAGAAGGAGTGG 
GCTATCTACAATGTCGCGGTCCTGTGTCTC 



SEQ. ID. NO. 22 A 
SEQ. ID. NO. 23 A 



GGAAGACCCTAGA 
TCACTGCTCCTGT 



GCCCTGGAAAC TCTAT 
G A C C ATGATCCTTTCC 



SEQ. ID. NO. 22 GCCACTGTGGGCCTGCTGGTGGGCA 7GGA T 
SEQ. ID. NO. 23 AGTCAGCAGGACGCAGCCTTTGCCTTTGCC 



SEQ. ID. NO. 22 
SEQ. ID. NO. 23 



GTCCTGACTC 
TCTCTGGCCA 



TTGCCATCTGGCAGA TTGTG 
TCGTGTTCTCTTCC TACA TC 



SEQ. ID. NO. 22 GACCCCTTGCACCGAACCATTGAGACTTTT 

SEQ. ID. NO. 23 ACTCTGGTTGTGCTCTTTGTGCC.CAAGATG 

SEQ. ID. NO. 22 GCCAAGGAGGAACCAAAGGAAGACA TCGAT 

SEQ. ID.NO.23 CGOAGGCTGA TCACCCGAGGGGA A TGGC AG 



SEQ. ID. NO. 22 GTCTCCATTCTGCCCCAGTTGGAGCACTGC 
SEQ. ID.NO.23 TCTGAAACGCAGGACACCATGAAAACAGGA 



SEQ. ID. NO. 22 AGCTCCAAGAAGATGAATACGTGGCTTGGC 
SEQ. ID.NO.23 TCATCCACCAACAACAACGAGGAAGAGAAG 



FIG. 6f 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 PCT/US99/07333 

35/111 



*eO ID NO 22 A TTTTC TATGGTTACAAGGGGC TGCTGC TG 

SEQ. ID. NO. 23 TCCCGACTGTTGGAGAAGGAAAACCGAGAA 

ID NO 22 CTGCTGGGAATCTTTCTTGC7TACGAAACC 

SEQ. ID.NO.23 C TGGAAAAGA TCATCGCTGAGAAAGAGGAG 

SEQ ID NO 22 AAGAGCGTGTCCACTGAAAAGA TCAA TGAC 

SEO! ID. NO. 23 CGCGTCTCTGAACTGCGCCATCAGCTCCAG 

SEQ ID NO 22 CACAGGGCCGTGGGCATGGCTA TCTACAA T 

SEa /a A/o!-23 TCTCGGCAGCAACTCCGCTCACGGCGCCAC 

SEO ID NO 22 GTCGCGGTCCTGTGTCTCATCACTGCTCCT 

SEO. ID.NO.23 CCCCCAACACCCCCAGATCCCTCTGGGGGC 

SEO ID NO 22 GTGACCATGATCCTTTCCAGTCAGCAGGAC 

SEC?! /a No!23 CTTCCCAGGGGACCCTCTGAGCCCCCTGAC 

SEO ID NO.22 GCAGCCTTTGCCTTTGCCTC TCTGGCCA TC 

SEO. ID.NO.23 CGGCTTAGCTGTGATGGGAGTCGAGTACAT 

SEO. ID.NO.22 GTGTTCTCTTCCTACATCACTCTGGTTGTG 

SEO. ID.NO.23 TTGCTTTACAAG 

SEO. ID. NO. 22 CTCTTTGTGCCCAAGATGCGCAGGCTGATC 
SEO. ID. NO. 23 

SEO. ID. NO.22 ACCCGAGGGGAATGGCAGTC TGAAACGCAG 
SEO. ID. NO. 23 

SEO. ID. NO. 22 GACACCATGAAAACAGGATCA TCCACCAAC 
SEa ID. NO. 23 

SEO. ID. NO. 22 AACAACGAGGAAGAGAAGTCCCGACTGTTG 
SEQ. ID. NO. 23 

SEO. ID. NO. 22 GAGAAGGAAAACCGAGAACTGGAAAAGATC 
SEO. ID. NO. 23 
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SEQ. ID. NO. 22 A TCGCTGAGAAAGAGGAGCGCGTC TCTGAA 
SEQ. ID. NO. 23 

SEQ.lD.NO.22 CTGCGCCA TCAGCTCCAGTC T.C GGCAGCAA 
SEQ. ID. NO. 23 

SEQ. ID. NO. 22 C T C C G C T C A C G G C G C C A C C C C C C A A C A C C C 
SEQ. ID. NO. 23 

SEQ. ID.NO.22 CCAGATCCCTCTGGGGGCCTTCCCAGGGGA 
SEQ. ID. NO. 23 

SEQ. ID. NO. 22 CCCTCTGAGCCCCCTGACCGGCTTAGCTGT 
SEQ. ID. NO. 23 

SEQ. ID. NO. 22 GA TGGGAGTCGAGTACA TTTGCTTTACAAG 
SEQ. ID. NO. 23 
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SEaiD.NO.24 M L 
SEQ. ID. NO. 25 M G 



L L L L V 
P G G P C 



P L F L R P 
TP V G W P 



LGAGGAQ7P N A 
LPLLLVMAAGV 



T S 
A P 



5 G C Q 
V W A S 



SEQ. ID. NO. 24 I I 
SEQ, ID. NO. 25 H S 



H P P W E 
P H L P R 



G G I R Y R 
P H P R V P 



GLTRDQVKA IN 
PHPSSERRAVY 



F L 
I G 



P 
A 



V D Y 
L F P 



SEQ ID NO 24 E I E Y V C R G £ R E VV 6 P K V R K C L A N G S W T D M D 
SEaiD.NO.25 MSGGWPGGQACQPAVEMA LEDVNSRRD ! LP 



SEQ ID NO.24 TPSRCVR I CSKSYLTLENGKV FLTGGDLPA 
SEQ.lD.NO.25 DYELKL IHHDSKCDPGQATKYLYE L LYNDP 



SEQ ID NO.24 LDGARVE FRCDPDFHLVGSSRSVCSQGQWS 
SEQ. ID.NO.25 IK ! ILMPGCSSVSTLVAEAARMWNL IVLSY 



SEQ ID NO 24 TPKPHCQVNRTPHSERRAVY IGALFPMSGG 
SEQ. ID.NO.25 GSSSPALSNRQRFPTFFRTHPSATLHNPTR 



SEQ ID. NO. 24 WPGGQACQPAVEMA LEDVNSRRD 1 LPDYEL 
SEQ. ID.NO.25 VKLFEKWGWKK I AT IQQTTEVFTSTLDDLE 



SEQ ID NO.24 KL I HHDSKCDPGQATKYLYE LLYNDP IK I I 
SEQ. ID.NO.25 ERVKEAG IE ! TFRQS FFSDPAVPVKN LKRQ 



SEQ ID. NO.24 LMPGCSSVS TLVAEAARMWN L IVLSYGSSS 
SEQ. ID.NO.2S . D A R I I VGL FYETEARKVFCEVYKER L FGKK 



SEQ. ID. NO. 24 PA LSNRQRFPTFFRTHPSATLHNP TRVK L F 
SEa ID.NO.25 YVWFL IGWYADNWFKTYDPS 1NCTVEEMTE 



SEQ. ID. NO. 24 EKWGWKK I A T I QQTTEVFTSTLDD LEERVK 
SEQ. ID.NO.25 AVEGH ITTE IVMLNPANTRS I SNMTSQE FV 



SEQ. ID. NO. 24 EAG IE I TFRQS FFSDPAVPVKNLKRQDAR I 
SEQ. ID.NO.25 EK LTKRLKRHPEETGGFQEAP LA YDA IWAL 
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SEQ ID NO.24 IV GLFYETEARKVFCEVYKERLFGKKYVWr 

SEQ.lONO.2S ALALNKTSGGGGRSGVRLEOFNYNNQT !TD 

SEQ ID NO 24 L IGWYAONWFKTYDPS INCTVEEM7EAVEG 

TeQ.ID.NO.25 Q I YRAMNSSS FEGVSGHVV FOASGS RMAWT 

SEQ ID NO.24 H ITTE I VMLNPANTRS ISNMTSQE FVEKLT 

SEQ.lD.NO.25 L IEQLQGGSYKK IGYYDSTKDDLSWSKTDK 

SEQ ID NO.24 KRLKRHPEETGGFQEAPLAYDA IWALALAL 

SEQ Id. NO.25 W I GGSPPADQ I L V IKTFRFLSQKLF ISVSV 

SEQ ID NO.24 NKTSGGGGRSGVRLEDFNYNNQT I TDQ1YR 

SEQ.tD.NO.2S LSSLG IVLAVVCUSFN IYNSHVRY IQNSOP 

SEQID.NO.24 AMNSSSFEGVSGHWFDASGSRMAWTL IEQ 

SEaJD.N0.25 NLNNLTAVGCSLALAAVFPLGLDGYH ICRS 

SEQ ID NO 24 LQGGSYKK IGYYDSTKDDLSWSKTDKW I GG 

SEQ.lD.NO.2S QFP FVCQARLWLLGLGFS LGYGSMFTK I WW 

SEQ.ID.NO.24 SPPADQ I LV IKTFRFLSQKLF ISVSVLSSL 

SEQ.ID. N0.25 VHTVFTKKEEKKEWRKTLEPWK LYATVGL L 

SEQ ID NO 24 G 1VLAVVCLSFN I YNSHVRY I QNSQPNLNN 

SEQ. ID. NO. 25 VGMDVLTLA IWQ IVOPLHRT I ETFAKEEPK 

SEQ ID.NQ.24 LTAVGCS LA LAAVFP LGLDGYH IGRSQFPF 

SZQ.IQ.N0.2S ED IDVS I LPQLEHCSSKKMNTWLG I FYGYK 

SEQ ID NO.24 VCQARLWL LGLGFS LGYGSMFTK IWWVHTV 

SEQ.ID. NO.25 GLLLLLGI F LAYETKSVSTEK 1 NDHRAVGM 

SEaiD.NO.24 FTKKEEKKEWRKTLEPWKLYATVGLLVGMD 

SEQ.tD.NO.25 A I YNVAVLCL I TAPVTM I LSSQQDAA FA FA 



SEQ. ID. NO. 24 VLTLA IWQ IVOPLHRT IETFAKEEPKED ID 
SEQ. ID. NO. 25 SLA IVFSSY ITLVVLFVPKMRRL ITRGEWQ 
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SEQ ID NO.24 V S ILPQLHHCSSKKMNTWL G I FYGYKGLLL 

SEQ. tD.NO.25 S E TQDTMK TGSS TNNNEEEKS R L L E K E NRE 

SEQ ID NO 24 LLG I FLAYETKSVSTEK I NDHRAVGMA I YN 

SEQ. ID. NO. 25 LEK 1 IAEKEERVSE LRHQLQSRQQLRSRRH 

SEQ ID NO.24 VAVLCL ITAPVTMI LSSQQDAA FA FAS LA I 

SEQ. ID. NO. 25 P P T P P D P S G G L P R G P S E P P D R L S C 0 G S R V H 

SEQ. ID. NO. 24 VFSSYITLVVLFVPKMRRL ITRG'EWQSETQ 

SEQJD.NO. '25 L L Y K 

SEQ. ID. NO. 24 DTMKTGSSTNNNEEEKSRLLEKENRELEK I 
SEQ. ID. NO. 25 

SEQ. ID. NO. 24 I AEKEERVSELRHQLGSRQQLRSRRHPP TP 
SEQJD.NO.25 

SEQ. ID. NO. 24 PDPSGGLPRGPSEPPORLSCDGSRVHLLYK 
SEQ. ID. NO. 25 
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ClustalW Formatted Alignments 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 
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SEQ. ID. NO. 38 G a a 

SEQ. ID. NO. 34 T G c 

SEQ. /D. NO. 30 g T T 

SEQ. /D. NO. 26 T g c 



gaaggaaaagg 
AC tggaccgca 
tcgc tggttac 
actggaccgca 



ggattcacaga 
tcaaccgtgac 
aggctatgata 
tcaaccgtgac 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ctggaggc 
ccgcacct 
tttgccat 
ccgcacct 



CATGCTTTA 
GCTGCCTGG 
AGAGGAGAT 
GCTGCCTGG 



TGCAATTG 
CGTGCGCC 
AAACAGCA 
CGTGCGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACCAGATTA 
TGGGTGCAC 
GCCCAGCCC 
TGGGTGCAC 



ACAAGGAC 
ACATCCTC 
TTCTTCCC 
ACATCCTC 



CCTGATCT 
GACAGTTG 
AACTTGAC 
GACAGTTG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CC TTTCCAACATCAC TCTGGGTG TC 
C TCCAAGGACACACA TGCGC TGGAG 
GCTGGGATACAGGATATTTGACACT 
C TCCAAGGACACACATGCGC TGGAG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CGCATCC TCCACACCTGC TC TAGGG 
CAGGCAC TGGACTTTG TGCG TGCC T 
TGCAACACCGTTTC taaggcc ttgg 
CAGGCAC TGGACTTTGTGCG TGCC T 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACACCTATGCTTTGGAGCAGTCTCT 
CAC TCAGCCGTGGTGC TGATGGC TC 
AAGCCACCC TGAGTTTTG TTGC TCA 
CAC TCAGCCGTGGTGC TGATGGA TC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AACATTCCTGCAGGCATTAATAGAG 
ACGCCACATCTGCCCCGACGGCTCT 
AAACAAAA TTGATTC TTTGAACC TT 
ACGCCACATCTGCCCCGACGGCTC T 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AAAGATGC TTCGGATGTGAAGTGTG 
TATGCGACCCATGGTGATGC TCCCA 
GATGAGTTCTGCAACTGC TCAGAGC 
TATGCGACCCATGGTGATGC TCCCA 



FIG. 9b. 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CTAATCGA 
CTCCCATC 
ACATTCCC 
CTGCCATC 



GATCCACC 
ACTGGTGT 
TCTACGAT 
ACTGGTGT 



CATTTTCAC 
T A T T G G C G G 
TGCTGTGGT 
TATTGGCGG 



SEQ. 


ID. 


NO. 


38 


c 


A 


A 


SEQ. 


ID. 


NO. 


34 


T 


T 


C 


SEQ. 


ID. 


NO. 


30 


G 


G 


G 


SEQ. 


ID. 


NO. 


26 


T 


T 


C 



GCCCGACAAG 
CTACAGTGAT 
AGCAAC TGGC 
CTACAGTGAT 



ATTTC TGGCG TC 
GTCTCCATCCAG 
TCAGGCGTC TCC 
GTCTCCATCCAG 



SEQ. 


ID. 


NO. 


38 


A 


T 


A 


SEQ. 


ID. 


NO. 


34 


G 


T 


G 


SEQ. 


ID. 


NO. 


30 


A 


C 


G 


SEQ. 


ID. 


NO. 


26 


G 


T 


G 



GGTGC TGCAG 
GCCAACCTCT 
GCAGTGGCAA 
GCCAACCTCT 



CAAGCTCCGTGT 
TGAGGCTATTTC 
ATCTGCTGGGGC 
TGAGGCTATTTC 



SEQ. ID. NO. 38 c c a 

SEQ. ID. NO. 34 a g a 

SEQ. ID. NO. 30 T c T 

SEQ. ID. NO. 26 a g a 



tcatggttgc 
tcccacagat 

TCTACATTCC 
TCCCACAGAT 



TAACATTTTAAG 
T A G C T AC C C C T C 
CCAGGTCAGTTA 
TAGCTACGCC TC 



SEQ. 


ID. 


NO. 


38 


A 


C 


T 


SEQ. 


ID. 


NO. 


34 


T 


A 


C 


SEQ. 


ID. 


NO. 


30 


T 


G 


c 


SEQ. 


ID. 


NO. 


26 


T 


A 


c 



TTTTAAGATA 
CAGTGCCAAG 
CTCCTCCAGC 
CAGTGCCAAG 



CCTCAAATCAGC 
CTGAGTGACAAG 
AGACTCCTCACC 
CTGAGTGACAAG 



SEQ. 


ID. 


NO. 


38 


T 


A 


T 


SEQ. 


ID. 


NO. 


34 


T 


C 


C 


SEQ. 


ID. 


NO. 


30 


A 


A 


C 


SEQ. 


ID. 


NO. 


26 


T 


C 


c 



GCATCCACAG 
CGCTATGACT 
AAGAATCAAT 
CGCTATGACT 



CCCCAGAGCTAA 
ACTTTGCCCGCA 
TCAAGTC T T TCC 
ACTTTGCCCGCA 



SEQ. 


ID. 


NO. 


38 


G 


T 


G 


SEQ. 


ID. 


NO. 


34 


c 


A 


G 


SEQ. 


ID. 


NO. 


30 


T 


C 


C 


SEQ. 


ID. 


NO. 


26 


C 


A 


G 



ATAACACCAG 
TGCCTCCTGA 
GAACCATCCC 
TGCCTCCTGA 



GTATGAC TTTTT 
CTTCTTCCAAGC 
CAATGATGAGCA 
CTTCTTCCAAGC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID! NO. 26 



C TCTCGAGTGGTTCCGCC TGAC TCC 
CAAGCCCATGGCTGAGATTC TCCGC 
CCAGGCCAC TGCCATGGCAGACATC 
CAAGGCCATGGCTGAGATTCTCCGC 



FIG. 9c. 
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SEQ. ID. NO. 38 T a c 

SEQ. ID. NO. 34 T T c 

SEQ. ID. NO. 30 a T C 

SEQ. ID. NO. 26 T T C 



CAACCCCAAG 
TTCAAC TGGA 
GAGTATTTCC 
TTCAAC TGGA 



CCATGGTGGACA 
CCTATGTGTCCA 
GC TGGAAC TGGG 
CCTATGTGTCCA 



SEQ. ID. NO. 38 t c g 

SEQ. /D. A/O. 34 c T G 

SEQ ID. NO. 30 T G G 

SEQ. /D. A/O. 26 C T G 



TGACAGCAC T 
TGGCGTCTGA 
GCACAA TTGC 
AGGCC TCTGA 



GGGATGGAA TTA 
GGGCGACTA TGG 
AGCTGATGACGA 
GGGCGACTATGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TGTTTCGAC 
CGAGACAGG 
C TATGGGCG 
CGAGACAGG 



ACTGGCTT 
CATTGAGG 
GCCGGGGA 
CATTGAGG 



CTGAGGGG 
CCTTTGAG 
TTGAGAAA 
CCTTTGAG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AACTATGG 
CTAGAGGC 
TTCCGAGA 
CTAGAGGC 



TGAGAGCG 
TCGTGCCC 
GGAAGCTG 
T C G T G C C C 



G 


T 


G 


T 


G 


G 


A 


G 


G 


G 


C 


A 


A 


C 


A 


T 


C 


T 


A 


G 


C 


A 


A 


A 


G 


G 


G 


G 


c 


A 


A 


C 


A 


T 


C 


T 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CCTTCACC 
GTGTGGCC 
ATATCTGC 
GTGTGGCC 



CAGATCTCG 
ACCTCGGAG 
ATCGACTTC 
ACCTCGGAG 



AGGGAGAT 
AAAGTGGG 
AGTGAACT 
AAAGTGGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TGGTGGTG 
CCGTGCCA 
CATCTCCC 
CCGTGCCA 



TTTGCATTG 
TGAGCCGCG 
AGTACTCTG 
TGAGCCGCG 



CTCAGTCA 
CGGCCTTT 
ATGAGGAA 
CGGCCTTT 



SEQ. ID. NO. 38 c a g 

SEQ. ID. NO. 34 gag 

SEQ. ID. NO. 30 gag 

SEQ. ID. NO. 26 c AG 



AAAATCCCAC 
GGTCTGCTGC 
ATCCAGCATG 
GGTCTGCTGC 



GTCAACCAAGAC 
GAGCCCTCCTGC 
TGGTAGAGGTGA 
GAGCCCTGC TGC 



SEQ. ID. NO. 38 c T G 

SEQ. ID. NO. 34 a g a 

SEQ. ID. NO. 30 T T C 

SEQ. ID. NO. 26 a g a 



G AG A A T T T G A 
AGCCCAGTGC 
AAAATTCCAC 
AGCCCAGTGC 

FIG. 9d. 



AAAAATTATCAA 
CCGCGTGCC TG T 
GGCCAAAGTCAT 
CCGCGTGGCTGT 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACGCCTGC 
CCTGTTCA 
CGTGGTTT 

CC tg'ttca 



TAGAAACAC 
CCCGTTCTG 
T'CTCCAGTG 
CCCGTTCTG 



CTAATGCT 
AGGATGCC 
GCCCAGAT 
AGGATGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CGAGCAGT 
CGGGAGCT 
CTTGAGCC 
CGGGAGCT 



GATTATGTT 
GCTTGCTGC 
CCTCATCAA 
GCTTGCTGC 



TGCCAATG 
CAGCCAGC 
GGAGATTC 
CAGCCAGC 



SEQ ID. NO. 38 AG G 

SEQ. ID. NO. 34 g c c 

SEQ. ID. NO. 30 t c c 

SEQ. ID. NO. 26 c c c 



ATGACATCAGG 
TCAATGCCAGC 
GGCGCAATATC 
TCAATGCCAGC 



AGGA TATTGGA 
TTCACC TGGGT 
ACGCGCAAGAT 
TTCACC TGGGT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AGCAGCAA 
GGCCAGTG 
CTGGCTGG 
GGCCAGTG 



AAAAACTA 
ATGGTTGG 
CCAGCGAG 
ATGGTTGG 



AACCAAAGT 
GGGGCCCTG 
GCCTGGC. CC 
GGGGCCCTG 



SEQ. ID. NO. 38 G G G 

SEQ. ID. NO. 34 G a g 

SEQ. ID. NO. 30 a c c 

SEQ. ID. NO. 26 G a g 



CATTTTCTC TGG 
AGTGTGGTGGCA 
TCC TCCCTGATC 
AGTGTGGTGGCA 



ATTGGC TCAG 
GGCAGTGAGG 
GCCATGCCTC 
GGCAGTGAGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATAGTTGGGGATCCAAAATAGCACC 
GGGCTGC TGAGGGTGCTATCACCA T 
AGTACTTCCACG TGGTTGGCGGCAC 
GGGC TGC TGAGGGTGCTA TCACCA T 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TGTC TATCAGCAAGAGGAGATTGCA 
CGAGC TGGCC TCC TACCCCATCAG T 
CATTGGATTCGC TCTGAAGGC TGGG 
CGAGCTGGCCTCCTACCCCATCAGT 



SEQ. ID. NO. 38 Q a a 

SEQ. ID. NO. 34 G a C 

SEQ. ID. NO. 30 c A G 

SEQ. ID. NO. 26 o ac 



GGGGCTGTGAC 
TTTGCCTCCTA 
ATCCCAGGCTT 
TTTGCCTCCTA 

FIG. 9e. 



AATTTTGCCCA 
CTTCCAGAGCC 
CCGGGAATTCC 
CTTCCAGAGCC 



SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT/US99/07333 



46/111 



S£Q ID. NO. 38 a a c 

SEQ. ID. NO. 34 T G G 

SEQ /D. NO. 30 T G a 

SEQ /D. A/Q 25 T G G 



GAGCATCAATTG 
ACCCTTGGAACA 
AGAAGG TCCATC 
ACCCTTGGAACA 



ATGGATTTGA 
ACAGCCGGAA 
CCAGGAAGTC 
ACAGCCGGAA 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCGATACTT 
CCCCTGGTT 
TGTCCACAA 
CCCCTGGTT 



TAGAAGCC 
CCGTGAAT 
TGGTTTTG 
CCGTGAAT 



GAACTCTT 
TCTGGGAG 
CCAAGGAG 
TCTGGGAG 



SEQ. ID. NO. 38 g c c a 

SEQ. ID. NO. 34 c a g a 

SEQ. ID. NO. 30 T T T T 

SEQ ID. NO. 26 c a g a 



ataatcgaag 
ggttccgctg 
gggaagaaac 
ggttccgc tg 



AAATGTGTGGT 
CAGCTTCCGGC 
ATTTAAC TGCC 
CAGCTTCCGGC 



SEQ. ID. NO. 38 T T G 

SEQ. ID. NO. 34 a G c 

SEQ /D. A/O. 30 a c c 

SEQ /D. A/Q 26 a g c 



CAGAATTC TGGG 
GAGACTGCGCAG 
TCCAAGAAGGTG 
GAGACTGCGCAG 



AGGAGAATTT 
CCCACTCTCT 
CAAAAGGACC 
CCCACTCTCT 



SEQ /D. NO. 38 tggctgcaagttaggatcacatggg 

SEQ. /D. AfO. 34 ccgggctgtgccctttgagcaggag 

SEQ /O. NO. 30 tttacctgtggacacctttctgaga 

SEQ /D. NO. 26 ccgggctgtgccctjtgaacagcag 



SEQ. ID. NO. 38 aaaaggaacagtcatataaacaaat 

SEQ. ID. NO. 34 tccaagatcatgtttgtggtcaatg 

SEQ. ID. NO. 30 ggtcacgaagaaagtggcgacaggt 

SEQ. ID. NO. 26 tccaagatcatgtttgtggtcaatg 



SEQ. ID. NO. 38 gcacagggctggagcgaattgctcg 

SEQ. /D. NO. 34 cagtgtacgccatggcccatccgct 

SEQ. /D. NO. 30 ttagcaacagctcgacagccttccg 

SEQ. /D. NO. 26 cagtgtacgccatggcccatgcgct 



SEQ /D. NO. 38 ggattcatcttatgaacaggaagga 

SEQ /D. NO. 34 ccacaacatgcaccgtgccctctgc 

SEQ. /D. NO. 30 acccctctgtacaggcgatgagaac 

SEQ. /D. NO. 26 ccacaacatgcaccgtgccctctgc 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AAGGTCCA 
CCCAACAC 
ATCAGCAG 
CCCAACAC 



ATTTGTAA 
CACCCGGC 
TGTCGAGA 
CACCCGGC 



TTGATGCTG 
TCTGTGACG 
CCCCTTACA 
TCTGTGACG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TATATT CC 
CGATGCGG 
TAGATTAC 
CGATGCGG 



ATGGCTTAC 
CCAGTTAAC 
ACGCATTTA 
CCAGTTAAC 



GCCC TGCA 
GGGCGCCG 
CGGATATC 
GGGCGCCG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CAATATGC 
CCTCTACA 
CTACAATG 
CCTCTACA 



ACAAAGATC 
AGGACTTTG 
TGTAC TTAG 
AGGACTTTG 



TCTGCCCT 
TGC TCAAC 
C AG T C T A C 
TGC TCAAC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GGATACATTGGCC TTTGTCCACGAA 
GTCAAGTTTGATGCCCCC TTTCGCC 
TCCATTGCCCACGCCTTGCAAGATA 
GTCAAGTTTGATGCCCCCTTTCGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



T-GAGTACCATTGATGGGAA.AGAGC T 
CAGCTGACACCCACAATGAGG TCC G 
TATATACC TGC TTACCTGGG. AGAGG 
CAGCTGACACCCACAATGAGG TCC G 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AC TTGG TTATATTCGGGC TG TAAA T 
CTTTGACCGCTTTGGTGATGGTATT 
GC TCTTCACCAATGGCTCCTG TGCA 
CTTTGACCGCTTTGGTGATGGTATT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TTTAATGGCAGTGCTGGCAC TCC TG 
GGCCGC TACAACATC TTCACC TATC 
GACATCAAGAAAGTTGAGGCG TGGC 
GGCCGC TACAACATC TTCACC TATC 



SEQ. ID. NO. 38 t c a 

SEQ. ID. NO. 34 TGC 

SEQ. ID. NO. 30 AG G 

SEQ. ID. NO. 26 TGC 



CTTTTAATGAAA 
GTGCAGGCAGTG 
TCC TGAAGCACC 
GTGCAGGCAGTG 

FIG. 9g. 



ACGGAGATGC 
GGCGC TATCG 
TACGGCATCT 
GG.CGC TATCG 
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SEQ. ID. NO. 38 T c c 

SEQ. ID. NO. 34 c T A 

SEO. /D. NO. 30 a a a 

SEO. /D. NO. 25 c T a 



TGGACGTTAT 
CCAGAAGGTG 
CTTTACAAAC 
CCAGAAGGTG 



GATATCTTCCAG 
GGCTACTGGGCA 
AATATGGCGGAG 
GGCTACTGGGCA 



SEO. ID. NO. 38 
SEO. ID. NO. 34 
SEO. ID. NO. 30 
SEO. ID. NO. 26 



TATCAAATAACCAACAAAAGCAC AG 
GAAGGC TTGAC TCTGGACACCAGCC 
CAGGTGACCTTTGATGAGTGTGGTG 
GAAGGC TTGAC TCTGGACACC AGCC 



SEO. ID. NO. 38 a G T 

SEO. /D. A/O. 34 T c a 

SEQ. ID. NO. 30 a c c 

SEO. /D. A/O. 26 T c a 



ACAAAGTCAT 
TCCCATGGGC 
TGGTGGGGAA 
TCCCATGGGC 



CGGCCACTGGAC 
CTCACCCTCAGC 
CTATTCCA TCAT 
CTCACCGTCACC 



SEQ. ID. NO. 38 c a a 

SEO. /O. A/O. 34 C G G 

SEO. /D. A/O. 30 c a a 

SEO. /D. NO. 26 c G G 



TCAGC TTCAT 
CCCCCTGCCC 
CTGGCACCTC 
CCCCCTGCCC 



C TAAAAG TGGAA 
GCCTCTCGCTGC 
TCCCCAGAGGAT 
GCCTCTCGCTGC 



SEO. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GACATGCAGTGGGCTCATAGAGAAC 
AGTGAGCCCTGCCTCCACAA TCAGC 
GGCTCCATCGTGTTTAAGGAAG TCG 
AGTGAGCCC TGCCTCCAGAATGAGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATACTCAC 
TGAAGACT 
GGTATTAC 
TGAAGAGT 



CCGGCGTC 
GTGCAGCC 
AACGTCTA 
GTGCAGCC 



TGTCTGCAG 
GGGCGAAGT 
TGCCAAGAA 
GGGCGAAGT 



SEO. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CC TGCCG TG TAAGCCAGGGGAGAG G 
CTGCTGCTGGCTCTGCATTCCGTGC 
GGGAGAAAGACTCTTCATCAACGAG 
CTGCTGCTGGCTCTGCATTCCGTGC 



SEO. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AAGAAAACGGTGAAAGGGGTCCC TT 
CAGCCCTATGAGTACCGATTGGACG 
GAGAAAATCCTGTGGAGTGGG TTC T 
CAGCCCTATGAGTACCGATTGGACG 



FIG. 9h. 
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SEQ. ID. NO. 38 OCT 

SEQ. ID. NO. 34 a a t 

SEQ. ID. NO. 30 c c a 

SEQ. ID. NO. 26 a a t 



GCTGGCACTG 
TCACTTGCGC 
GGGAGG TGCC 
TCACTTGCGC 



TGAACGC TGTGA 
TGATTG TGGCC T 
CTTCTCCAACTG 
TGATTGTGGCCT 



SEQ. ID. NO. 38 a G G 

SEQ. ID. NO. 34 G G G 

SEQ. ID. NO. 30 c a G 

SEQ. /D. A/0. 25 G G G 



TTACAAC TAC 
CTACTGGCCC 
CCGAGAC TGC 
CTACTGGCCC 



CAGGTGGATGAG 
AATGCCAGCCTG 
CTGCCAGGCACC 
AATCCCAGCC TG 



SEQ. ID. NO. 38 c t g 

SEQ. /D. A/O. 34 act 

SEQ. /D. A/O. 30 a G G 

SEQ. /a NO. 26 a c t 



TCCTGTGAAC 
GGCTGCTTCG 
AAAGGGATCA 
GGCTGCTTCG 



TTTGCCC TCTGG 
AACTGCCCCAGG 
TTGAGGGGGAGC 
AACTGCCCCAGG 



SEQ. ID. A/O. 38 
SEQ. /D. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATCAGAGAC 
AG TACATCC 
CCACCTGCT 
AG TACATCC 



CCAACATG 
GC TCGGGC 
GC TTTGAG 
GC TGGGGC 



AACCGCAC 
GATGCCTG 
TCTGTGGA 
GATGCCTG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AGGCTGCCAGC TTATCCCCA TCA TC 
GGCTGTGGGACC TGTCACCA T C G C C 
GTGTCCTGATGGGGAGTATAGTGAT 
GGCTGTGGGACC TGTCACCA TCGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AAATTGGACTGCCATTCTCC CTGGG 
TGCCTCGGTGCCCTGGCCACCCTCT 
GAGACAGATGCC AG TGCC TG TAAC A 
TGCCTCGGTGCCCTGGCCACCCTGT 



SEQ. ID. NO. 38 C T G 

SEQ. ID. NO. 34 T T G 

SEQ. ID. NO. 30 A G T 

SEQ. ID. NO. 26 T T G 



TGGTGCCTGT 
TGCTGGGTGT 
GCCCAGATGA 
TGCTGGGTGT 



GTTTGTTGCAAT 
CTTTGTGCGGC A 
CTTCTGGTCCAA 
CTTTGTGCGGC A 



SEQ. ID. NO. 38 a t t 

SEQ. ID. NO. 34 c a a 

SEQ. ID. NO. 30 T G a 

SEQ. /a NO. 26 c A a 



GGGAATCATC 
TGCCACACCA 
GAACCACACC 
TGCCACACCA 



GCCACCACCTTT 
GTGGTCAAGGCC 
TCCTGCTTCGAA 
GTGGTCAAGGCC 



FIG. 9i. 
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SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEO. ID. NO. 30 
SEQ. ID. NO. 26 



GTGATCGT 
TCAGGTCG 
CTGCCCCA 
TCAGGTCG 



GACC TTTG 
GGAGCTCT 
GGAGTACA 
GGAGCTCT 



TCCGCTATA 
GCTACATCC 
TCCGCTGGG 
GCTACATCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATGACACAC 
TGCTGGGTG 
GCGATGCCT 
TGC TGGGTG 



CTATCGTG 
GTGTCTTC 
GGGCTGTG 
GTGTC TTC 



AGGGCTTC 
CTCTGCTA 
GGACCTGT 
CTCTGCTA 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AGGACGCG 
CTGCATGA 
CACCATCG 
CTGCATGA 



AACTTACTT 
CCTTCATCT 
CCTGCCTCG 
CCTTCATCT 



ACGTGCTC 
TCATTGCC 
GTGCCCTG 
TCATTGCC 



SEQ. ID. NO. 38 ctaacgggc 

SEQ. ID. NO. 34 aagccatcc 

SEQ. ID. NO. 30 gccaccctg 

SEQ. ID. NO. 26 aagccatcc 



atttttctctgttatt 
acggcagtgtgtacct 
tttgtgctggctgtct 
acggcagtgtgtacct 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



caatcacg 

TACGGCGT 
TTGTGCGG 
TACGGCGT 



TTTTTAATG 
CTTGGTTTG 
CACAATGCC 
CTTGGTTTG 



ATTGCAGC 
GGCACTGC 
ACACCAGT 
GGCACTGC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ACCAGATA 
CTTCTCTG 
GGTCAAGG 
CTTCTCTG 



CAATCATA 
TCTGCTAC 
CCTCAGGT 
TCTGCTAC 



TGCTCCTTC 
TCAGCCCTC 
CGGGAGC TC 
TCAGCCC TG 



SEQ. ID. NO. 38 cgacgggtcttcctaggacttggca 
SEQ. ID NO. 34 ctcaccaagaccaaccgcattgcac 

SEQ. ID. NO. 30 TGCTACATCCTGCTGGGTGGTCTCT 

SEQ. ID. NO. 26 ctcaccaagaccaaccgcattgcac 

SEQ. ID. NO. 38 tgtgtttcagctatgcagcccttct 
SEQ. ID. NO. 34 gcatcttcggtggggccccggaggc 

SEQ. ID. NO. 30 TCCTCTGCTAC.TGCATGACCTTCAT 

SEQ. ID. NO. 26 gcatcttcggtggggccccggaggc 

F/G. 9j. 
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SEQ. ID. NO. 38 G a c c 

SEQ. ID. NO. 34 T G C c 

SEQ. /D. A/O. 30 c T T c 

SEQ. ID. NO. 26 t G c c 



AAAACAAACC 
CAGCGGCCAC 
ATTGCCAAGC 
CAGCGGCCAC 



GTATCCACCCA 
GCTTCATCAGT 
CATCCACGGCA 
GCTTCATCAGT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



ATATTTGAGCAGCGGAAGAAATC TC 
CC TGCC TCACAGGTGGCCATC T G C C 
GTGTGTACCTTACGGCGTCTTGGTT 
CCTGCC TCACAGGTGGCCATCTGCC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCACAGCGCCCAAGTTCATTAGTCC 
TGGCAC TTATCTCGGGCCAGC TGC T 
TGGGCACTGCCTTCTCT. GTCTGCTA 
TGCCACTTATCTCGGGCCAGC TGCT 



SEQ. ID. NO. 38 a g c a 

SEQ. ID. NO. 34 CATC 

SEQ. ID. NO. 30 c T C a 

SEQ. ID. NO. 26 c a t c 



TCTCAGCTGGT 
GTGGTCGCCTG 
GCCCTGCTCAC 
GTGGTCGCCTG 



GATCACC TTC 
GCTGGTGGTG 
CAAGACCAAC 
GCTGGTGGTG 



SEQ. ID. NO. 38 a G c 

SEQ. ID. NO. 34 gag 

SEQ. ID. NO. 30 c G c 

SEQ. ID. NO. 26 gag 



CTCATCTCCGTC 
GCACCGGGCACA 
ATTGCACGCATC 
GCACCGGGCACA 



CACCTCCTTG 
GGCAACCAGA 
TTCGGTGGGG 
GGCAAGGAGA 



SEQ. ID. NO. 38 G a g 

SEQ. ID. NO. 34 c AG 

SEQ. ID. NO. 30 c c c 

SEQ. ID. NO. 26 c AG 



TGTTTGTCTGG 
CCCCCGAACGG 
GGGAGGGTGCC 
CCCCCGAACGG 



TTTGTTGTGGA 
CGGGACGTGGT 
CAGCGGCCACG 
CGGGAGGTGGT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCCCCCCC 
GACACTGC 
CTTCATCA 
GACACTGC 



ACATCATC 
GCTGCAAC 
GTCCTGCC 
GCTGCAAC 



ATTGACTAT 
CACCCCGAT 
TCACAGGTG 
CACCGCGAT 



SEQ. ID. NO. 38 C G a 

SEQ. ID. NO. 34 G c a 

SEQ. ID. NO. 30 g c c 

SEQ. ID. NO. 26 c c a 



G A G C A-G C G G A C 
AGTATGTTGGG 
ATC TGCCTGGC 
AGTATGTTGGG 



ACTAGATCCAG 
CTCGC TGGCCT 
ACTTATC TCGG 
C TC GC TGGCC T 



FIG. 9k. 
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SEQ. ID. NO. 38 a g a 

SEQ. ID. NO. 34 a c a 

SEQ. ID. NO. 30 c c c 

SEQ. ID. NO. 26 a c a 



aggccaggcgag 
atgtgctcctca 
agc tgc tcatcg 
atgtgctcctca 



tgctcaagtg 
tcgcgctctg 
tggtcgcctg 
tcgcgctctg 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



tgacattt 
cacgcttt 
gctggtgg 
cacgcttt 



CTGATCTCT 
ATGCCTTCA 
TGGAGGCAC 
ATGCCTTCA 



CACTCATT 
AGACTCGC 
CGGGCACA 
ATACTCGC 



SEQ. ID. NO. 38 r o t 

SEQ. ID. NO. 34 a a g 

SEQ. ID. NO. 30 G G c 

SEQ. ID. NO. 26 a a g 



tcac TTGGATAC 
TGCCCCGAAAAC 
AAGGAGACAGCC 
TGCCCCGAAAAC 



AGTATCCTCT 
TTCAACGAGG 
CCCGAACGGC 
TTCAACGAGG 



SEQ. ID. NO. 38 T G a 

SEQ. ID. NO. 34 c C A 

SEQ. ID. NO. 30 c G G 

SEQ. ID. NO. 26 c c a 



TGG TCACTTGT 
AGTTCATTGGC 
AGG TGGTGACA 
AGTTCATTGGC 



AC TGTTTATGC 
TTCACCATGTA 
CTGCGC TGCAA 
TTCACCATGTA 



SEQ. ID. NO. 38 c a t 

SEQ. ID. NO. 34 c a c 

SEQ. /D. A/a 30 cca 

SEQ /a A/a 26 c a c 



TAAAACGAGAG 
CACC TGCATCA 
CCGCGATGCAA 
CACC TGCATCA 



GTG TCCCAGAG 
TCTGGC TGGCA 
G TA TGTTGGGC 
TCTGGC TGGCA 



SEQ. ID. NO. 38 a c t 

SEQ. ID. NO. 34 T T c 

SEQ. ID. NO. 30 T c G 

SEQ. ID. NO. 26 T T G 



TTCAATGAAGC 
CTGCCCATCTT 
CTGGCCTACAA 
TTGCCCATCTT 



CAAACC TATTG 
CTATGTCACCT 
TGTGC TCCTCA 
CTATGTCACCT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GATTTACC 
CCAGTGAC 
TCGCGCTC 
CCAGTGAC 



ATGTATACC 
TACCGGGTA 
TGCACGCTT 
TACCGGGTA 



ACCTGCAT 
CAGACCAC 
TATGCCTT 
CAGACCAC 



SEQ. ID. NO. 38 c a t 

SEQ. ID. NO. 34 c a c 

SEQ. ID. NO. 30 C A A 

SEQ. ID. NO. 26 c a c 



TTGGTTAGCTT 
CATGTGCGTGT 
TACTCGCAACT 
CATGTGCGTGT 

FIG. 9L. 
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SEQ ID NO 38 ttttttggtacagcc-cagtcagcag 

SEQ ID. NO. 34 agcggctccgtggtgcttggctgcc 

SEO ID NO. 30 ttcaacgaggccaagttcatt.ggct 

SEQ ID NO. 26 agcggctccgtggtgcttggctgcc 



SEQ ID NO. 33 aaaagatgtacatccacacaacaac 

SEQ ID. NO. 34 tctttgcgcccaagctgcacatcat 

SEQ ID. NO. 30 tcaccatgtacaccacctgcatcat 

SEQ ID. NO. 26 tctttgcgcccaagctgcacatcat 



SEQ ID NO. 38 acttactgtctccatgagtttaagt 

SEQ ID. NO. 34 cctcttccagccgcacaagaacacc 

SEQ ID NO. 30 ctggctggcattgttgcccatcttc 

SEQ ID NO. 26 cctcttccagccgcagaagaacgtg 



SEQ ID NO. 38 gcttcagtatctctgggcatgctct 

SEQ ID NO. 34 atcgaggaggtgcgt-tgcagcaccg 

SEQ ID. NO. 30 tatgtcacctccagtgactaccggg 

SEQ ID. NO. 26 gttagccaccgggcacccaccagcc 



SEQ. ID. NO. 38 atatgcccaaggtttatattataat 

SEQ. ID. NO. 34 cagctcacgctttcaagctcgctgc 

SEQ. ID. NO. 30 tacagac-caccaccatgtgcgtgtc 

SEQ. ID. NO. 26 gctttggcagtgctgctgccagggc 



SEQ. ID. NO. 38 ttttcatccagaacagaataccatc 

SEQ. ID. NO. 34 ccgggccacgctgcgccgcagcaac 

SEQ. ID. NO. 30 agtcaccctcaocggctccgtg'gtc 

SEQ. ID. NO. 26 cagctccagccttggccaagggtct 



SEQ. ID. NO. 38 gaggaggtgcgttgcagcaccgcag 

SEQ. ID. NO. 34 gtctcccgcaagcggtccagcagcc 

SEQ. ID. NO. 30 cttggctgcctctttgcgcccaagc 

SEQ. ID. NO. 26 ggctcccagtttgtccccactgttt 



SEQ. ID. NO. 38 ctcacgctttcaaggtggctgcccg 

SEQ. ID. NO. 34 ttggaggctccacgggatccacccc 

SEQ. ID. NO. 30 tgcacatcatcctcttccagccgca 

SEQ. ID. NO. 26 gcaatggccgtgaggtggtggactc 

FIG 9m. 



SUBSTITUTE SHEET (RUL£ 26) 



WO 99/51641 



PCT/US99/07333 



54/111 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



GGCCACGCTGCGCCGCAGCAACG TC 
CTCCTCCTCCATCAGCAGCAAGAGC 
GAAGAACGTGGTTAGCCACCGGGCA 
GACAACGTCATCGCTT 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



TCCCGCAAGCGGTCCAGCAGCC TTG 
AACAGCGAAGACCCATTCCCACAGC 
CCCACCAGCCGCTTTGGCAGTGCTG 



SEQ. ID. NO. 38 G A G 

SEQ. ID. NO. 34 c c G 

SEQ. ID. NO. 30 c T G 
SEQ. ID. NO. 26 



GCTCCACGGGA 
AGAGGCAGAAG 
CCAGGGCCAGC 



TCCACCCCCTC 
CAGCAGCAGCC 
TCCAGCC TTGG 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



CTCCTCCATCAGCAGCAAGAGCAAC 
GC TGGCCC TAACCCAGCAAGAGCAG 
CCAAGGGTCTG G C TCCCAGTTTGTC 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



AGCGAAGACCCATTCCCACAGCCCG 
CAGCAGCAGCCCCTGACCCTCCCAC 
CCCACTGTTTGCAATGGCCGTGAGG 



SEQ. ID. NO. 38 a g a 

SEQ. ID. NO. 34 a g c 

SEQ. ID. NO. 30 T G G 
SEQ. ID. NO. 26 



GGCAGAAGCAG 
AGCAACGATCT 
TGGAC TCGACA 



CAGCAGCCGCT 
CAGCAGCAGCC 
ACGTCATCGC T 



SEQ. ID. NO. 38 ggccctaacccagcaagagcagcag 

SEQ. ID. NO. 34 cagatgcaagcagaaggtcatcttt 

SEQ. ID. NO. 30 t 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



cagcagcccctgaccctcccacagc 
ggcagcggcacggtcaccttc tcac 



FIG. 9n. 
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SEQ. ID. NO. 38 agcaacgatctcagcagcagcccag 
SEQ. ID. NO. 34 tgagctttgatgagcctcagaagaa 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 atgcaaccacaaggtcatctttggc 

SEQ. ID. NO. 34 cgccat. ggcccacqggaattctacg 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 agcggcacggtcaccttctcactga 
SEQ. ID. NO. 34 caccagaactccctggaggcccaga 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 gctttgatgagcctc-agaagaacgc 
SEQ. ID. NO. 34 aaagcagcgatacgctgacccgaca 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 catggcccacgggaattctacgcac 
SEQ. ID. NO. 34 ccacccattactcccgctgcagtgc 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 cagaactccctggaggcccagaaaa 
SEQ. ID. NO. 34 ggggaaacggacttagatctgaccg 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 

SEQ. ID. NO. 38 gcagcgatacgctgacccgacacca 
SEQ. ID. NO. 34 tccaggaaacaggtctgcaaggacc 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 gccattactcccgctgcagtg'cgcg 

SEQ. ID. NO. 34 tgtgggtggagaccagcggccagag 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



FIG. 9o. 
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SEQ ID. NO. 38 gaaacggacttagatctgaccgtcc 
SEQ. ID. NO. 34 gtggaggaccctgaagagttgtccc 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



aggaaacagg tc 

CAGCACTTGTAG 



TGCAAGGACCTGT 
TGTCCAGTTCACA 



SEQ. ID. NO. 38 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



G G G T GGAGACCAGCGGCCAGAGGTG 
GAGCTTTGTCATCAGTGGT CG A G G C 



SEQ. ID. NO. 38 gaggaccctgaagagttgtccccag 
SEQ. ID. NO. 34 agcactgttacagaaaacgtagtga 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 cacttgtagtgtccagttcacagag 
SEQ. ID. NO. 34 a t t c a 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 

SEQ. ID. NO. 38 ctttgtcatcagtggtggaggcagc 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 

SEQ. ID. NO. 38 actgttacagaaaacgtagtgaatt 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



SEQ. ID. NO. 38 c a 
SEQ. ID. NO. 34 
SEQ. ID. NO. 30 
SEQ. ID. NO. 26 



FIG. 9p. 
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ClustalW Formatted Alignments 



SEQ. 


ID. 


NO. 39 


M 


V 


C 


E 


G 


K 


R 


S 


A 


S 


C 


P 


C 


F 


F 


L 


L 


T 


A 


K 


F 


Y 


W I L 


SEQ. 


ID. 


NO. 35 


M 


G 


S 


L 


L 


A 


L 


P 


A 


L 


L 


L 


L 


W 


G 


A 


V 


A 


E 


G 


P 


A 


K K V 


SEQ. 


ID. 


NO. 31 


M 


A 


F 


Y 


S 


C 


C 


w 


V 


L 


L 


A 


L 


T 


W 


H 


T 


S 


A 


Y 


G 


P 


D Q R 


SEQ. 


ID. 


NO. 27 


M 


G 


S 


L 


L 


A 


L 


L 


A 


L 


L 


P 


L 


W 


G 


A 


V 


A 


E 


G 


P 


A 


K K V 



SEQ. 


ID. 


NO. 39 


T 


M 


M 


Q 


R 


T 


H 


S 


Q 


E 


Y 


A 


H 


S 


I 


R 


V 


D 


G 


D 


I 


I 


L G G 


SEQ. 


ID. 


NO. 35 


L 


T 


L 


E 


G 


D 


L 


V 


L 


G 


G 


L 


F 


P 


V 


H 


Q 


K 


G 


G 


P 


A 


E D C 


SEQ. 


ID. 


NO. 31 


A 


Q 


K 


K 


G 


D 


I 


I 


L 


G 


G 


L 


F 


P 


I 


H 


F 


G 


V 


A 


A 


K 


D Q D 


SEQ. 


ID. 


NO. 27 


L 


T 


L 


E 


G 


D 


L 


V 


L 


G 


G 


L 


F 


P 


V 


H 


Q 


K 


G 


G 


P 


A 


E D C 


SEQ. 


ID. 


NO. 39 


L 


F 


P 


V 


H 


A 


K 


G 


E 


R 


G 


V 


P 


c 


G 


E 


L 


K 


K 


E 


K 


G 


I H R 


SEQ. 


ID. 


NO. 35 


G 


P 


V 


N 


E 


H 


R 


G 


I 


Q 


R 


L 
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CSKDTHALE 
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SEQ. ID. NO. 39 yqaqamvd i 

SEQ. ID. NO. 35 ffnwtyvst 

SEQ. ID. NO. 31 I E Y F R w n w v 

SEQ. ID. NO. 27 ffnwtyvst 



VTALGWNYV S TLAS EG 
VASEGDYGETG I EAFE 
GTIAADDDYGRPGI E K 
EAS EGDYGETGI EAFE 



SEQ ID NO. 39 NYGESGVEAFTQISREIGGVCIAQS 
%EO ID NO 35 LEARARNICVATSEKVGRAMSRAAF 
SEQ ID NO. 31 FR'EEAEERD I C I DFS EL I S Q Y S D E E 

SEQ. ID. NO. 27 leararnicvatsekvgramsraaf 

SEQ ID NO. 39 qkipreprpgefeki ikrlletpna 

%EO ID NO 35 egvvrallqkpsarvavlftrseda 

IIS ID NO 31 eiqhvveviqnstakvivvfsso.pd 

SEQ. ID. NO. 27 egvvrallqkpsarvavlftrseda 

SEQ ID NO 39 ravimfaneddirrileaakklnqs 

SEQ ID NO 35 rellaasqrlnasftwvasdgwgal 

SEQ ID NO 31 leplikeivrrnitgkiwlaseawa 

SEQ. ID. NO. 27 rellaasqrlnasftwvasdgwgal 

SEQ ID NO. 39 ghflwigsdswgskiapvyqqeeia 
SEQ ID NO. 35 esvvag s egaaega i ti elasyp i s 
SEQ ID NO. 31 sssliampqyfhvvggtigfalkag 
SEQ. ID. NO. 27 esvvagsegaaegaitielasypis 



SEQ ID NO 39 egavtilpkrasidgfdryfrsrtl 

SEQ ID NO. 35 dfasyfqsldpwnnsrnpwfrefwe 

SEQ ID NO 31 qipgfreflkkvhprksvhngfake 

SEQ ID NO. 27 dfasyfqsldpwnnsrnpwfrefwe 



SEQ. ID. NO. 39 annrrnvwf 
SEQ. ID. NO. 35 qrfrcsfrq 
SEQ. ID. NO. 31 F w E e t F N c H 
SEQ. ID. NO. 27 QRFRCSFRQ 



aefweenfgcklgshg 
rdcaahslravpfeqe 
lqegakgp lpvdtflr 

RDCAAHSLRAVPFEQE 



SEQ. ID. NO. 39 K R N s 

SEQ. ID. NO. 35 s K I M 

SEQ. ID. NO. 31 ghee 

SEQ. ID. NO. 27 s K I M 



HIKKCTGLERI 
FVVNAVYAMAH 
SGDRFSNSSTA 
FVVNAVYAMAH 

FIG. IOb. 



ARDSSYEQEG 
ALHNMHRALC 
FRPLCTGDEN 
ALHNMHRALC 
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SEQ. ID. NO. 39 kvqfv i da 

SEQ. ID. NO. 35 pnttr l c d 

SEQ. ID. NO. 31 I s s v e T P Y 

SEQ. ID. NO. 27 pnttr LCD 



VYSMAYALHNMHKDLCP 
AMR PVNGRR LYKDFV LN 
I DYTHLR I SYNVYLAVY 
AMR PVNGRR LYKDFV LN 



SEQ. ID. NO. 39 g y I 

SEQ. ID. NO. 35 v K F 

SEQ. ID. NO. 31 s I a 

SEQ. ID. NO. 27 v K F 



GLCPRMSTI DGK 
DAPFR PADTHNE 
HALQD I YTCLPG 
DAPFR PADTHNE 



ELLGYIRAVN 
VRFDR FGDG I 
RGLFTNGSCA 
VRFDR FGDG I 



SEQ. ID. NO. 39 fngsagtpv 

SEQ. ID. NO. 35 gryn i ftyl 

SEQ. ID. NO. 31 D I kkveawq 

SEQ. ID. NO. 27 GRYN I FTYL 



TFNENGDAPGRYD I FQ 
RAGSGRYRYQKVGYWA 
VLKHLRHLNFTNNMGE 
RAG S GRYRYQKVGYWA 



SEQ. ID. NO. 39 yqitnkst 

SEQ. ID. NO. 35 egltldts 

SEQ. ID. NO. 31 Q V T F D E C G 

SEQ. ID. NO. 27 egltldts 



EYKV IGHWTNQLHLKVE 
LI PWASPSAGPLPASRC 
DLVGNYS I INWHLSPED 
LI PWASPSAGPLAASRC 



SEQ. ID. NO. 39 dmqwahreh 

SEQ- ID. NO. 35 SEPCLQNEV 

SEQ. ID. NO. 31 GSIVFKEVG 

SEQ. ID. NO. 27 s epclqnev 



SEQ. ID. NO. 39 kktvkgv pc 

SEQ. ID. NO. 35 Q p y e y r l d e 

SEQ. ID. NO. 31 EKILWSGFS 

SEQ. ID. NO. 27 Q p y e y r l d e 



SEQ. ID. NO. 39 lscelcpld 

SEQ. ID. NO. 35 tgcfelpqe 

SEQ. ID. NO. 31 RKGIIEGEP 

SEQ. ID. NO. 27 tgcfelpqe 



THPASVCS LPCKPGER 
KSVQPGEVCCWLC I PC 
YYNVYAKKGERLF I NE 
KSVQPGEVCCWLC I PC 



CWHCERCEGYNYQVDE 
FTCADCGLGYWPNAS L 
REVPFSNCSRDCLAGT 
FTCADCGLGYWPNAS L 



QR PNMNRTGCQL I P I I 

Y I RWCDAWAVGPVT I A 
TCCFECVEC PDGEYSD 

Y I RWGDAWAVG PV T I A 



SEQ. ID. NO. 39 k l e w 

SEQ. ID. NO. 35 c l G a 

SEQ. ID. NO. 31 E t D a 

SEQ. ID. NO. 27 c L G A 



HSPWAVVPVFV 
LATLFVLGVFV 
S ACNKC PDDFW 
LATLFVLGVFV 

FIG. 10c. 



A I L G I I A T T F 
RHNATPVVKA 
SNENHTSCFE 
RHNATPVVKA 
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SEQ. ID. NO. 39 
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SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



FFGTAQSAEKMY I QTTTLTV SMS LS 
SGSVVLGCLFAPKLHI I LFQPQKNT 
FNEAKF I GFTMYTTC I IWLALLP I F 
SGSVVLGCLFAPKLHI ILFQPQKN 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



ASVS LGMLYMPKVY I I IFHPEQNTI 
I EEVRCSTAAHAFKVAARATLRRSN 
YVTS SDYRVQTTTMCVSVS L SG SVV 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



EEVRCSTAAHAFKVAARATLRRSNV 
v'SRKRSSSLGGSTGSTPSSS I SSKS 
LGCLFAPKLH I ILFQPQKNVVSHRA 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



SRKRSSSLGGSTGSTPSSS I SSK S-N 
NS EDPFPQPERQKQQQPLALTQQEQ 
PTSRFGSAAARASSSLGQGSGSQFV 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



S EDPFPQPERQKQQQPLALTQQEQQ 
QQQPLTLPQQQRSQQQPRCKQKV I F 
PTVCNGREVVDSTTSSL 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



QQPLTLPQQQRSQQQPRCKQKVI FG 
GSGTVTFS LSFDEPQKNAMAHGNST 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



SGTVTFS LS FDEPQKNAMAHGNS TH 
HQNSLEAQKSSDTLTRHQPLLPLQC 



SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



QNS LEAQKS SDTLTRHQPLLPLQCG 
GETDLDLTVQETGLQG PVGGDQR PE 
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SEQ. ID. NO. 39 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



ETDLDLTVQETGLQGPVGGDQRPEV 
VEDPEELSPALVVSSSQSFVI SGGG 



SEQ ID NO. 39 edpeelspalvvsssqsfvisgggs 
SEQ. ID. NO. 35 s T v T E N v v n s 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 



SEQ. ID. NO. 39 tvtenvvns 
SEQ. ID. NO. 35 
SEQ. ID. NO. 31 
SEQ. ID. NO. 27 
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ClustalW Formatted Alignments 

taTGCGAGGGAAAGCGATCAG 
SEQ. ID. NO. 40 ATGG I A JrrCTGCTTGCGCTCCCGG 
SEQ. ID. NO 46 A T G G G AT CG CT G C T T G C G 

IggiSI ^^?attt C tIxagc T gctgctggg 



f fo !# IK" S c^ctgctgctgctgtggggtgctgt 
IqSISStS^cttoocactcacctoocacac 



^PO /D NO 40 GACCGCCA A GTTCTACTGGATCCTC 

?PO D/V046 ggctgagggcccagccaagaaggtg 

If 2* iS SR S? GGCTGAGGGCCCAGCCAAGAAGGTG 

lla !£ NO. 32 c ? c r a c c t a c g g g c c a g a c c a g c g a 

CPQ [D NO. 40 acaatgatgcaaagaactcacagcc 
%%n /daKXctgaccctggaqooaoacttggtgc 

If 2' SAjnScTGACCCTGGAGOaAGACTTGGTGC 

SE%fDNo£> gcccaaaagaagggggacattatcc 

.rn in NO 40 aggagtatgcccattccatacgggt 
Iro /D A/O 46 tgggtgogctgttcccag-tgcacca 

If n SffiJ TOQOTCOCCTOTTCCCAOTOCACCA 

<?PO ID NO 40 ggatggggacattattttggggggt 

lln DW0 46GAAGGGCGGCCCAGCAGAGGACTGT 
fig! GAAGGGCGGCCCAGCAGAGGACTGT 

SEQ. ID. NO. 32 tggagtagcagctaaagatcaagat 

^rr^> tn> hir\ An r t c TTCCC TGTCCACGCAAAGGG AG 

SEQ /D A/O 46 ggtcctgtcaatgagcaccgtggca 

» £ So » Ggtcctgtcaatgagcaccgtggca 

%EQ.ID.N0.32 ctcaaatcaaogccggagtctgtgg 

SEQ. ID. NO. 40 agagaggggtgccttgtggggagct 
ecn m Kin dfi tccagcgcctggaggccatgctttt 

^»Na» ?c"0C0CCT00»O0CC»T0eTTTT 
ID. NO. 32 AATOTATCAGOTATAATTTCCGTGIj 
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SEQ. ID. NO. 40 GAAGAAGGA 

SEQ. ID. NO. 46 t G c a c t g g a 

SEQ. ID. NO. 36 tgcactgga 

SEQ. ID. NO. 32 c T t t c g c t g 



aaaggggattcacaga 
ccgcatcaaccgtgac 
ccgcatcaaccgtgac 
gttacaggc tatgata 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ctggaggcc 
ccgcacctg 
ccgcacctg 
tttgccata 



ATGCTTTA 
CTGCCTGG 
CTGCCTGG 
GAGGAGAT 



TGCAATTG 
CGTGCGCC 
CGTGCGCC 
AAACAGCA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ACCAGATTA 
TGGGTGCAC 
TGGGTGCAC 
GCCCAGCCC 



ACAAGGAC 
ACATCCTC 
ACATCCTC 
TTCTTCCC 



CCTGATCT 
GACAGTTG 
GACAGTTG 
AACTTGAC 



SEQ. ID. NO. 40 C C T T T C C A A 

SEQ. ID. NO. 46 ctccaagga 

SEQ. ID. NO. 36 ctccaagga 

SEQ. ID. NO. 32 gctgggata 



SEQ. ID. NO. 40 c g c A T c c t c 

SEQ. ID. NO. 46 c a g g c a c t g 

SEQ. ID. NO. 36 c a g g c a c t g 

SEQ. ID. NO. 32 tgcaacacc 



catcac tc tgggtgtc 
cacacatgcgctggag 
cacacatgcgctggag 
caggatatttgacact 



gacacgtgctctaggg 
gactttgtgcgtgcct 
gactttgtgcgtgcct 
gtttctaaggccttgg 



SEQ. ID. NO. 40 acacctatg 

SEQ. ID. NO. 46 c a c t c a g c c 

SEQ. ID. NO. 36 c a c t c a g c c 

SEQ. ID. NO. 32 a a g c c a c c c 



ctttggagc'agtctct 
gtggtgctgatggctc 
gtggtgctgatggctc 
tgagttttgttgctca 



SEQ. /Q NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AACATTCG 
ACGCCACA 
ACGCCACA 
AAACAAAA 



TGCAGGCA 
TCTGCCCC 
TCTGCCCC 
TTGATTCT 



TTAATAGAG 
GACGGCTCT 
GACGGCTCT 
TTGAACC TT 



SEQ. ID. NO. 40 a a a 

SEQ. ID. NO. 46 tat 

SEQ. ID. NO. 36 tat 

SEQ. ID. NO. 32 G at 



GATGCTTCGGAT 
GCGACCCATGG T 
GCGACCCATGGT 
GAG TTCTGCAAC 

FIG. lib. 



GTGAAGTGTG 
GATGC TCCCA 
GATGC TCCCA 
TGC TCAGAGC 
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SEQ ID NO. 40 CTAATGGAGATCCACCCATTTTCAC 

SEQ ID NO 46 ctgccatcactggtgttattggcgg 
SEQ ID NO 36 ctgccatcactggtgttattggcgg 
SEQ. ID. NO. 32 acattccctctacgattgctgtggt 

SEQ ID NO. 40 caagcccgacaagatttctggcgtc 
SEQ ID NO 46 ttcctacagtgatgtctccatccag 
SEQ ID NO 36 ttcctacagtgatgtctccatccag 
SEQ. ID. NO. 32 gggagcaactggctcaggcgtctcc 

SEQ ID NO. 40 ATAGGTGCTGCAGCAAGCTCCGTGT 
%EQ ID NO 46 GTGGCCAACCTCTTGAGGCTATTTC 

SEQ ID NO 36 gtggccaacctcttgaggctatttc 
SEQ. ID. NO. 32 acggcagtggcaaatctgctggggc 

<seo ID NO 40 ccatcatggttgctaacattttaag 
SEQ ID NO 46 agatcccacagattagctacgcctc 
SEQ ID NO. 36 agatcccacagattagctacgcctc 
SEQ. ID. NO. 32 tcttctacattccccaggtcagtta 

SEQ ID NO 40 actttttaagatacctcaaatcagc 

SEQ' ID NO 46 taccagtgccaagctgagtgacaag 

SEQ ID NO. 36 taccagtgccaagctgagtgacaag 

SEQ. ID. NO. 32 tgcctcctccagcagactcctcagc 

SEQ ID NO 40 tatgcatccacagccccagagctaa 

SEQ.lD.NO.46 tcccgctatgactactttgcccgca 

SEQ ID NO 36 tcccgctatgactactttgcccg.ca 

SEQ K A/Q 32 aacaagaatcaattcaagtctttcc 

SEQ ID NO 40 gtgataacaccaggtatgacttttt 
SEQ ID. NO. 46 cagtgcctcctgacttcttccaagc 
SEQ ID NO. 36 cagtgcctcctgacttcttccaagc 
SEq! ID. NO. 32 tccgaaccatccccaatgatgagca 



SEQ ID NO 40 ctctcgagtggttccgcctgactcc 
SEQ' ID NO. 46 caaggccatggctgagattctccgc 
^a" /a A/Q 38 caaggccatggctgagattctccgc 

SEQ! ID. NO. 32 CCAGGCCACTGCCATGGCAGACATC 

/9K //c 
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SEQ. ID. NO. 40 t a c 

SEQ. ID. NO. 46 t t c 

SEQ. ID. NO. 36 T T c 

SEO. /D. NO. 32 a T c 



CAAGCCCAAGCC 
TTCAAC TGGAC.C 
TTCAAC TGGACC 
GAG TATTTCCGC 



ATGGTGGACA 
TATGTG TCCA 
TATGTGTCCA 
TGGAAC TGGG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TCGTGACAGCAC TGGGATGGAATTA 
C TGTGGCGTC TGAGGGCGAC TATGG 
C TGTGGCGTCTGAGGGCGAC TATGG 
TGGGCACAATTGCAGC TGATGACGA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



T G T T T C G ACAC TGGC TTC TGAGGGG 
CGAGACAGGCA ttgaggcc TTTGAG 
CGAGACAGGCATTGAGGCCTTTGAC 
CTATGGGCGGCCGGGGATTGAGAAA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AACTATGGTGAGAGCGGTGTGGAGG 
CTAGAGGC TCGTGCCCGCAACATC T 
CTAGAGGC TCGTGCCCGCAACATC T 
TTCCGAGAGGAAGC TGAGGAAAGGG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CCTTCACC 
GTGTGGCC 
GTGTGGCC 
ATATC TGC 



CAGATCTCG 
ACCTCGGAG 
ACCTCGGAG 
ATCGAC TTC 



AGGGAGAT 
AAAGTGGG 
AAAGTGGG 
AGTGAACT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGGTGGTG 
CCGTGCCA 
CCGT GCCA 
CATCTCCC 



TTTGCATTG 
TGAGCCGCG 
TGAGCCGCG 
AGTACTCTG 



CTCAGTCA 
CGGCCTTT 
CGGCCTTT 
ATGAGGAA 



SEQ. ID. NO. 40 C a G 

SEQ. ID: NO. 46 GAG 

SEQ. ID. NO. 36 c a g 

SEQ. ID. NO. 32 gag 



AAAATCCCACGT 
GGTGTGGTGCGA 
GGTGTGGTGCGA 
ATCCAGCATGTG 



GAACCAAGAC 
GCCCTGCTGC 
GCCCTGCTGC 
GTAGAGGTGA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CTGGAGAA 
AGAAGCCC 
AGAAGCCC 
TTCAAAAT 



TTTGAAAAA 
AG-TGCCCGC 
AGTGCCCGC 
TCCACGGCC 



ATTATCAA 
GTGCCTGT 
GTGGCTGT 
AAAGTCAT 



FIG. lid. 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ACGCC TGC 
CCTGTTCA 
CCTGTTCA 
CCTGGTTT 



TAGAAAC AC 
CCCGTTCTG 
CCCGTTCTG 
TCTCCAGTG 



C.TAATGCT 
A G G A TGCC 
AGGATGCC 
GCCCAGAT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CGAGCAGTG 
CGGGAGCTG 
CGGGAGCTG 
CTTGAGCCC 



ATTATGTT 
CTTGCTGC 
CTTGCTGC 
CTCATCAA 



TGCCAATG 
CAGCCAGC 
CAGCCAGC 
GGAGATTG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGGATGACA 
GCCTCAATG 
GCCTCAATC 
TCCCGCGCA 



TCAGGAGG 
CCAGCTTC 
CCAGCTTC 
A TATCACG 



ATATTGGA 
ACCTGGGT 
ACCTGGGT 
GGCAAGAT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGCAGCAAA 
GGCCAGTGA 
GGCCAGTGA 
CTGGCTGGC 



AAAACTAA 
TGGTTGGG 
TGGTTGGG 
CAGCGAGG 



ACCAAAGT 
GGGCCCTG 
GGGCCC TG 
CCTGGGCC 



SEQ. ID. NO. 40 G G G 

SEQ. ID. NO. 46 G AG 

SEQ. ID. NO. 36 G A G 

SEQ. ID. NO. 32 a G c 



CATTTTC TCTG 
AGTGTGGTGGC 
AGTGTGGTGGC 
TCC TCCCTGAT 



GATTGGC TCAG 
AGGCAGTGAGG 
AGGCAGTGAGG 
CGCCATGCCTC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ATAGTTGGGGATCCAAAATAGCACC 
GGGC TGC TGAGGGTGC TA TCAC C AT 
GGGC TGC TGAGGGTGC TATCAC CAT 
AGTAC TTCCACGTGGTTGGCGGCAC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGTC TATCAGCAAGAGGAGATTGC A 
CGAGC TGGCC TCCTACCCCATCAGT 
CGAGC TGGCC TCCTACCCCATCAGT 
CATTGGATTCGCTCTGAAGGC TGGG 



SEQ. ID. NO. 40 GAAGG-GGCTGTGACAATTTTGCCCA 

SEQ. ID. NO. 46 gactttgcctcctacttccagagcc 

SEQ. ID. NO. 36 gactttgcctcctacttccagagcc 

SEQ. ID. NO. 32 cagatcccaggcttccgggaattcc 



FIG. He. 
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SEQ. ID. NO. 40 AACGAGCATCAA 

SEQ. ID. NO. 46 tgcacccttcga 

SEQ. ID. NO. 36 tggacccttgga 

SEQ. ID. NO. 32 tgaagaaggtcc 



SEQ. ID. NO. 40 tcgatactttag 

SEQ. ID. NO. 46 cccctggttccc 

SEQ. ID. NO. 36 cccctgcttccg 

SEQ. ID. NO. 32 tgtccacaatgg 



SEQ. ID. NO. 40 gccaataatcga 

SEQ. ID. NO. 46 cagaggttccgc 

SEQ. ID. NO. 36 cagaggttccgc 

SEQ. ID. NO. 32 ttttgggaagaa 



SEQ. ID. NO. 40 ttgcagaattct 

SEQ. ID. NO. 46 agcgagactgcg 

SEQ. ID. NO. 35 agcgagactgcg 

SEQ. ID. NO. 32 acctccaagaag 



SEQ. ID. NO. 40 tggctgcaagtt 

SEQ. ID. NO. 46 ccgggctgtgcc 

SEQ. ID. NO. 36 ccgggctgtgcc 

SEQ. ID. NO. 32 tttacctgtgga 



SEQ. ID. NO. 40 aaaaggaacagt 

SEQ. ID. NO. 46 tccaagatcatg 

SEQ. ID. NO. 36 tccaagatcatg 

SEQ. ID. NO. 32 ggtcacgaagaa 



SEQ. ID. NO. 40 gcacagggctgg 

SEQ. ID. NO. 46 cagtgtacgcca 

SEQ. ID. NO. 36 cagtgtacgcca 

SEQ. ID. NO. 32 ttagcaacagct 



SEQ. ID. NO. 40 ggattcatctta 

SEQ. ID. NO. 46 ccacaacatgca 

SEQ. ID. NO. 36 ccacaacatgca 

SEQ. ID. NO. 32 acccctctgtac 
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SEQ. ID. NO. 40 a a G 

SEQ. ID. NO. 46 c c c 

SEQ. ID. NO. 36 c c c 

SEQ. /O. A/O. 32 a T c 



GTCCAATTTGT 
AACACCACCCG 
AACACCACCCG 
AGCAGTGTCGA 



AATTGATGCTG 
GCTCTGTGACG 
GCTCTGTGACG 
CACCCCTTACA 
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SEQ. /D. A/O. 40 act 

SEQ. /a A/O. 46 c T T 

SEQ. /D. A/O. 36 c t T 

SEQ. /a A/O. 32 G C T 



TGGTTATATTC 
TGACCGC TTTG 
TGACCGC TTTG 
CTTCACCAATG 



GGGCTGTAAAT 
GTGATGGTATT 
GTGATGGTATT 
GCTCCTGTGC A 



SEQ. ID. NO. 40 T T T a 

SEO. ID. NO. 46 G G c c 

SEQ. ID. NO. 36 c G c c 

SEQ. /a A/O. 32 G A c a 



A TGGCAG TGC 
GCTACAACAT 
GCTACAACAT 
TCAAGAAAGT 



TGGCACTCCTG 
CTTCACC TATC 
CTTCACC TATC 
TGAGGCG tggc 



SEQ. ID. NO. 40 t c a 

SEQ. ID. NO. 46 T G c 

SEQ. /a A/O. 36 TGC 

SEQ. /D. A/O. 32 a G G 



CTTTTAATGAA 
GTGCAGGCAGT 
GTGCAGGCAGT 
TCC TGAAGCAC 



AACGGAGATGC 
GGGCGCTATCG 
GGGCGCTATCG 
CTACGGCATCT 
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SEQ. ID. NO. 40 t c c 

SEQ. ID. NO. 46 c r a 

SEQ. ID. NO. 36 c T A 

SEQ. ID. NO. 32 a a a 



TGGACGTTATGA 
CCAGAAGG tggg 
CCAGAAGG TGGG 
CTTTACAAACAA 



TATCTTCCAG 
CTACTGG-GCA 
CTACTGGGCA 
TATGGGGCAG 



SEQ. ID. NO. 40 TATCAAATA 

SEQ. ID. NO. 46 gaaggcttg 

SEQ. ID. NO. 36 gaaggcttg 

SEQ. ID. NO. 32 caggtgacc 



accaacaaaagcacag 
actctggacaccagcc 
actctggacaccagcc 
tttgatgagtgtggtg 



SEQ. ID. NO. 40 a G T 

SEQ. ID. NO. 46 T c a 

SEQ. ID. NO. 36 T c a 

SEQ. ID. NO. 32 a c c 



ACAAAGTCATC 
TCCCATGGGCC 
TCCCATGGG'CC 
TGG TGGGGAAC 



GGCCACTGGAC 
TCACCCTCAGC 
TCACCCTCAGC 
TATTCCATCAT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CAATCAGC 
CGGCCCCC 
CGGCCCCC 
CAACTGGC 



TTCATCTA 
TGCCCGCC 
TGCCCGCC 
A C C '1* C T C C 



AAAGTGGAA 
TCTCGCTGC 
TCTCGCTGC 
C C A G A G Ci A T 



SEQ. ID. NO. 40 GACATGCAG 

SEQ. ID. NO. 46 agtgagccc 

SEQ. ID. NO. 36 agtgagccc 

SEQ. ID. NO. 32 ggctccatc 



SEQ. ID. NO. 40 atactcacc 

SEQ. ID. NO. 46 tgaagagtg 

SEQ. ID. NO. 36 tgaagagtg 

SEQ. ID. NO. 32 GGTAttaca 



tgggctcatagagaac 
tgcctccagaatgagg 
tgcc tccagaatgagg 
gtgtttaaggaagtcg 



cggcgtctgtctgcag 
tgcagccgggcgaag't 
tgcagccgggc g a a g t 
acgtctatgccaagaa 



SEQ. ID. NO. 40 CCTGCCGTG 

SEQ. ID. NO. 46 ctgctgctg 

SEQ. ID. NO. 36 ctgctgctg 

SEQ. ID. NO. 32 CGGagaaag 



TAAGCCAGGGGAGAGG 
GCTCTGCATTCCGTGC 
GCTC TGCATTCCGTGC 
ACTCTTCATCAACGAG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AAGAAAAC 
CAGCCCTA 
CAGCCCTA 
GAGAAAAT 



GGTGAAACG 
TGAGTACCG 
TGAGTACCG 
CCTGTGGAG 



GGTCCCTT 
ATTGGACG 
ATTGGACG 
TGGGTTCT 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GCTGCTCG 
AATTCACT 
AATTCACT 
CCAGGGAG 



CACTGTGAA 
TGCGCTGAT 
TGCGCTGAT 
GTGCCCTTC 



C.GCTGTGA 
TGTGGCC T 
TGTGGCCT 
TCCAAC TG 



SEQ. ID. NO. 40 AGGTTACAAC TACCAGGTGGA TGAG 

SEQ. ID. NO. 46 gggctactggcccaatgccagcctg 

SEQ. ID. NO. 36 gggctactggcccaatgccagcctg 

SEQ. ID. NO. 32 cagccgagactgcctggcagggacc 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CTGTCCTG 
ACTGGCTG 
ACTGGCTG 
AGGAAAGG 



TGAACTTTG 
C TTCGAAC t 
CTTCGAACT 
GATCATTGA 



CCCTCTCC 
GCCCCAGG 
GCCCCAGG 
GGGGGAGC 



SEQ. ID. NO. 40 ATCAGAGAC 

SEQ. ID. NO. 46 agtacatcc 

SEQ. ID. NO. 36 agtacatcc 

SEQ. ID. NO. 32 ccacctgct 



ccaacatgaaccccac 
gctggggcgatgcc tg 
gctggggcgatgcc tg 

GC TTTGAG TGTGTGGA 



SEQ. ID. NO. 40 AG G 

SEQ. ID. NO. 46 G G c 

SEQ. ID. NO. 36 G G C 

SEQ. ID. NO. 32 G T G 



CTGCCAGCTTA 
TGTGGGACC TG 
TGTGGGACC TG 
TCC TGATGGGG 



TCCCCATCATC 
TCACCATCGCC 
TCACCATCGCC 
AGTATAG TGA T 



SEQ. ID. NO. 40 AAATTGGA 

SEQ. ID. NO. 46 tgcctcgg 

SEQ. ID. NO. 36 tgcctcgg 

SEQ. ID. NO. 32 gagacaga 



G T G G C ATTCTCCCTGGG 
TGCCCTGGCCACCCTC t 
TGCCCTGGCCACCCTC T 
TGCCAGTGCCTGTAACA 



SEQ. ID. NO. 40 CTGTGGTGCCTGTGTTTGTTGCAAT 

SEQ. ID. NO. 46 ttgtgctgggtgtctttgtgcggca 

SEQ. ID. NO. 36 ttgtgctgggtgtctttgtgcggca 

SEQ. ID. NO. 32 agtgcccagatgacttctggtccaa 



SEQ. ID. NO. 40 a T T 

SEQ. ID. NO. 46 c a a 

SEQ. ID. NO. 36 c a a 

SEQ. ID. NO. 32 T G a 



GGGAATCATCG 
TGCCACACCAG 
TGCCACACCAG 
GAACCACACCT 

FIG. Hi. 
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SEQ. ID. NO. 40 CTGATCGTGACCTTTGTCCGCTATA 

SEQ. ID. NO. 46 tcaggtcgggagctctgctacatcc 

SEQ. ID. NO. 36 tcaggtcgggagctctgctacatcc 

SEQ. ID. NO. 32 ctgccccaggagtacatccgctggg 



SEQ. ID. NO. 40 atgacacacctatcgtgagggcttc 

SEQ. ID. NO. 46 tgctgggtggtgtcttcctctgcta 

SEQ. ID. NO. 36 tgctgggtggtgtcttcctctgcta 

SEQ. ID. NO. 32 gcgatgcctgggctgtgggacctgt 



SEQ. ID. NO. 40 aggacgcgaacttagttacgtgctc 

SEQ. ID. NO. 46 ctgcatgaccttcatcttcattgcc 

SEQ. ID. NO. 36 ctgcatgaccttcatcttcattgcc 

SEQ. ID. NO. 32 caccatcgcctgcctcggtgccctg 



SEQ. ID. NO. 40 ctaacggggatttttctctgttatt 

SEQ. ID. NO. 46 aagccatccacggcagtgtgtacct 

SEQ. ID. NO. 36 aagccatccacggcagtgtgtacct 

SEQ. ID. NO. 32 gccaccctgtttgtcctgggtgtct 



SEQ. ID. NO. 40 caatcacgtttttaatgattgcagc 

SEQ. ID. NO. 46 tacggcgtcttggtttgggcactgc 

SEQ. ID. NO. 36 tacggcgtcttggtttgggcactgc 

SEQ. ID. NO. 32 ttgtgcggcacaatgccacaccagt 



SEQ. ID. NO. 40 ACCAGATACAATCATATGCTCCTTC 

SEQ. ID. NO. 46 cttctctgtctgctactcagccctg 

SEQ. ID. NO. 36 cttctctgtctgctactcagccctg 

SEQ. ID. NO. 32 ggtcaaggcctcaggtcgggagctc 



SEQ. ID. NO. 40 cgacgggtcttcctaggacttggca 

SEQ. ID. NO. 46 ctcaccaagaccaaccgcattgcac 

SEQ. ID. NO. 36 ctcaccaagaccaaccgcattgcac 

SEQ. ID. NO. 32 tgctacatcctgctgggtggtgtct 



SEQ. ID. NO. 40 tgtgtttcagctatgcagcccttct 

SEQ. ID. NO. 46 gcatcttcggtggggcccgggaggg 

SEQ. ID. NO. 36 gcatcttcggtggggcccgggaggg 

SEQ. ID. NO. 32 tcctctgctactgcatgaccttcat 
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SEQ. ID. NO. 40 G a c 

SEQ. ID. NO. 46 roc 

SEQ. ID. NO. 36 r o c 

SEQ. ID. NO. 32 c T T 



CAAAACAAACC 
CCAGCGGCCAC 
CCAGCGGCCAC 
CATTGCCAAGC 



GTATCCACCGA 
GCTTCATCAGT 
GCTTCATCAGT 
CATCCACGGCA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ATATTTGAGCAGGGGAAGAAATCTG 
CCTGCC.TCACAGGTGGCCA'TCTGCC 
CCTGCCTCACAGGTGGCCATC TGCC 
GTGTGTACC TTACGGCG-TC TTGG TT 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TCACAGCGCCCAAGTTCATTAG TCC 
TGGCAC TTATC TCGGGCC AGC TGC T 
TGGCACTTATCTCGGGCCAGC TGCT 
TGGGCACTGCC TTC TCTGTCTGCTA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGCATC TCAGC TGG TGATC AC C TTC 
CATCGTGGTCGCCTGGC TGGTGGTG 
CATCGTGGTCGCCTGGC TGGTGG TG 
C TCAGCCCTGC TCACCAAGACCAAC 



SEQ. ID. NO. 40 agc 

SEQ. ID. NO. 46 gag 

SEQ. ID. NO. 36 G a g 

SEQ. ID. NO. 32 C G c 



CTCATC TCCGT 
GCACCGGGCAC 
GCACCGGGCAC 
ATTCCACGCAT 



CCAGCTCC TTG 
AGGCAAGGAGA 
A G G C A A G G A G A 
CTTCGGTGGGG 



SEQ. ID. NO. 40 GAGTGTTTGTC TGGTTTG TTG TGG A' 

SEQ. ID. NO. 46 cagcccccgaaccgcgggaggtggt 

SEQ. ID. NO. 36 cagcccccgaacggcgggagctcgt 

SEQ. ID. NO. 32 cccgggagggtgcccagcg-gccacg 



SEQ. ID. NO. 40 tcccccccacatcatcattgactat 

SEQ. ID. NO. 46 gacactccgctgcaaccaccgcgat 

SEQ. ID. NO. 36 gacactgcgctgcaaccaccgcgat 

SEQ. ID. NO. 32 cttcatcagtcctccctcacacgtc 



SEQ. ID. NO. 40 ggagagcagcggacactagatccag 

SEO. ID. NO. 46 gcaagtatgttgggc-tcgctggcct 

SEQ. ID. NO. 36 gcaagtatgttgggctcgctgg. cct 

SEQ. ID. NO. 32 gccatctgcctggcacttatctcgg 



FIG. Ilk. 
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SEQ. ID. NO. 40 AGAAGGCCA 

SEQ. ID. NO. 46 acaatgtgc 

SEQ. ID. NO. 36 acaatgtgc 

SEQ. ID. NO. 32 gccagctgc 



ggggagtgctcaagtg 
tcctcatcgcgctctg 
tcctcatc'gcgc tctg 
tcatcgtggtcgcctg 



SEQ. ID. NO. 40 tgacatttctgatctctcactcatt 

SEQ. ID. NO. 46 ca.cgctttatgccttcaagactcgc 

SEQ. ID. NO. 36 cacgctttatgccttcaagactcgc 

SEQ. ID. NO. 32 cctggtggtggaggcaccggccaca 



SEQ. ID. NO. 40 tgttcactt 

SEQ. ID. NO. 46 aagtgcccc 

SEQ. ID. NO. 36 aagtgcccc 

SEQ. ID. NO. 32 G o c A a G g a G 



SEQ. ID. NO. 40 tgatggtca 

SEQ. ID. NO. 46 ccaagttca 

SEQ. ID. NO. 36 ccaagttca 

SEQ. ID. NO. 32 gggaggtgg 



ggatacagtatcctct 
gaaaacttcaacgagg 
gaaaac ttcaa. cgagg 
acagcccccgaacggc 



C TTGTACTG TTTA TGC 
TTGGCTTCACCATGTA 
TTGGC TTCACCA TG TA 
TGACACTGCGC TGCAA 



SEQ. ID. NO. 40 CATTAAAA 

SEQ. ID. NO. 46 caccacct 

SEQ. ID. NO. 36 caccacct 

SEQ. ID. NO. 32 ccaccgcg 



CGAGAGGTG TCCC AGAG 
GCATCATCTGGCTGGCA 
GCATCATCTGGC TGGCA 
ATGCAAGTA TG TTGGGC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AC TTTCAA 
TTCCTGCC 
TTCC TGCC 
TCGCTGGC 



TGAAGCCAA 
CATCTTCTA 
CATCTTCTA 
CTACAATGT 



ACCTATTC 
TGTCACCT 
TGTCACCT 
GCTCCTCA 



SEQ. ID. NO. 40 GATTTACC 

SEQ. ID. NO. 46 ccagtgac 

SEQ. ID. NO. 36 ccagtgac 

SEQ. ID. NO. 32 tcgcgctc 



atgtataccacctgcat 
taccgggtacagaccac 
taccgggtacagaccac 
tgcacgctttatgcc tt 



SEQ. ID. NO. 40 catttggttagctttcatccccatc 

SEQ. ID. NO. 46 caccatgtgcgtgtcagtcagcctc 

SEQ. ID. NO. 36 caccatgtgcgtgtcagtcagcctc 

SEQ. ID. NO. 32 caatactcgcaagtgccccgaaaac 



FIG. IIL 
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SEQ. ID. NO. 40 T t T 

SEQ. ID. NO. 46 a g c 

SEQ. ID. NO. 36 a g c 

SEQ. ID. NO. 32 T T c 



TTTGGTACAGCC 
GGCTCCGTGGTG 
GGC TCCGTGGTG 
AACGAGGCCAAG 



CAGTCAGCAG 
CTTGGCTGCC 
CTTGGCTGCC 
TTCATTGGC T 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AAAAGATG 
TC TTTGCG 
TCTTTGCG 
TCACCATG 



TACATCCAG 
CCCAAGCTG 
CCCAAGCTG 
TACACCACC 



ACAACAAC 
CACATCAT 
CACATCAT 
TGCATCAT 



SEQ. ID. NO. 40 a c T 

SEQ. ID. NO. 46 c c t 

SEQ. ID. NO. 36 C c T 

SEQ. ID. NO. 32 c T g 



tactctctccat 
cttccagccgca 
cttccagccgca 
gctggcattgtt 



CAGTTTAAGT 
GAACAACACC 
GAAGAACACC 
GCCCATCTTC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GCTTCAGTA 
ATCGAGGAG 
ATCGAGGAG 
TATGTCACC 



TCTCTGGG 
GTGCGTTG 
GTGCGTTG 
TCCAGTGA 



CATGCTCT 
CAGCACCG 
CAGCACCC 
CTACCGGG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ATATGCCC 
CAGCTCAC 
CAGCTCAC 
TACAGACC 



AAGGTTTAT 
GCTTTCAAG 
GCTTTCAAG 
ACCACCATG 



ATTATAAT 
GTGGCTGC 
GTGGCTGC 
TGCGTGTC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TTTTCATCCAGAACAGAATACCATC 
CCGGGCCACGC TGCGCCGCAGCAAC 
CCGGGCCACGCTGCGCCGCAGCAAC 
AGTCAGCCTCAGCGGCTCCGTGGTG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GAGGAGGTGCGTTGCAGCACCGCAG 
GTCTCCCGCAAGCGGTCCAGCAGCC 
GTCTCCCGCAAGCGGTCCAGCAGCC 
CTTGGCTGCCTCTTTGCGCCCAAGC 



SEQ. ID. NO. 40 c T c 

SEQ. ID. NO. 46 T T G 

SEQ. ID. NO. 36 T T G 

SEQ. ID. NO. 32 T G c 



ACGC TTTCAAGG 
GAGCCTCCACGG 
G A G G C T C C A C G C 
ACATCATCCTCT 



TGGCTCCCCG 
GATCCACCCC 
GATCCACCCC 
TCCAGCCGCA 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GGCCACGC TGCGCCCCAGCAACG TC 
CTCCTCCTCCATCAGCAGCAAGAGC 
CTCC TCC TCCA TCAGCAGCAAGAGC 
G A A GAACGTGGTTAGCCACCGGCCA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TCCCGCAAGCGGTCCAGCAGCC TTG 
AACAGCGAAGACCCA TTCCCACAGC 
AACAGCGAAGACCCATTCCCACAGC 
CCCACCAGCCGCTTTGGCAGTGCTG 



SEQ. ID. NO. 40 
SEQ ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GAGGCTCCACGGGATCCACCCCCTC 
CCGAGAGGCAGAAGCAGCAGC agcc 

ccgagaggcagaagcagcagcagcc 
ctgccagggccagctccagcc ttgg 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



ctcctccatcagcagcaagagcaac 
gctggccctaacccagcaagagcag 
gctggccctaacccagcaagagcag 
ccaagggtc tggc tcccagtttgtc 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGCGAACACCCATTCCCACAGCCCG 
CAGCAGCAGCCCCTGACCCTCCCAC 
CAGCAGCAGCCCCTGACCCTCCCAC 
CCCACTGTTTGCAATGGCCGTGAGG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGAGGCAGAAGCAGCAGCAGCCGCT 
A G C AG CAACGATCTCAGCAGCAGCC 
AGCAGCAACGA TC TCAGCAGCAGCC 
TGGTGGAC TCGACAACGTCATCGC T 



SEQ. ID. NO. 40 ggccc taacccagcaagagcagcag 

SEQ. ID. NO. 46 cagatccaagcacaaggtcatcttt 

SEQ. ID. NO. 36 cagatgcaagcagaaggtcatcttt 

SEQ. ID. NO. 32 tatgactctggagtccatcatggcg 



SEQ. ID. NO. 40 cagcaccccctgaccctcccacagc 

SEQ. ID. NO. 46 ggcagcggcac.gotcaccttctcac 

SEQ. ID. NO. 36 ggcagcggcacggtcaccttctcac 

SEQ. ID. NO. 32 tgctgcctgagcgaggaggccaagg 



FIG. I In. 
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SEQ. 


ID. NO. 40 
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SEQ. 


ID. NO. 36 
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SEQ. 


ID. NO. 32 
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SEQ. 


ID. NO. 40 
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SEQ. 


ID. NO. 46 
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SEQ. 


ID. NO. 36 


c 


G 
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SEQ. 


ID. NO. 32 
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SEQ. 


ID. NO. 40 
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SEQ. 


ID. NO. 46 
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SEQ. 


ID. NO. 36 
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SEQ. 


ID. NO. 32 
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SEQ. 


ID. NO. 40 
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SEQ. 


ID. NO. 46 
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SEQ. 


ID. NO. 36 
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SEQ. 
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ID. NO. 46 
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ID. NO. 36 
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ID. NO. 32 
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ID. NO. 36 
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ID. NO. 40 
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SEQ. ID. NO. 40 G c C 

SEQ. ID. NO. 46 TOT 

SEQ. ID. NO. 36 T G T 

SEQ. ID. NO. 32 c AC 



ATTACTCCCGC 
GGGTGGAGACC 
GGGTGGAGACC 
CAAGCTGGTGT 

FIG. Ilo. 
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SEQ. ID. NO. 40 gaaacggacttaga tc tgaccg tcc 

SEQ. ID. NO. 46 gtggaggaccctgaagagttgtccc 

SEQ. ID. NO. 36 gtggaggaccctgaagagttgtccc 

SEQ. ID. NO. 32 ttcacggccatgcaggccatgatca 



SEQ. ID. NO. 40 aggaaacaggtctgcaaggacctgt 

SEQ. ID. NO. 46 cagcacttgtagtgtccagttcaca 

SEQ. ID. NO. 36 cagcacttgtagtgtccagttcaca 

SEQ. ID. NO. 32 gagccatggacacactcaagatccc 



SEQ. ID. NO. 40 gggtcgagaccagcggccagacgtg 

SEQ. ID. NO. 46 gagctttgtcatcagtggtggaggc 

SEQ. ID. NO. 36 gagctttgtcatcagtggtggacgc 

SEQ. ID. NO. 32 atacaagtatgagcacaataaggct 



SEQ. ID. NO. 40 gaggaccctgaagagttgtccccag 

SEQ. ID. NO. 46 agcactgttacagaaaacgtagtga 

SEQ. ID. NO. 36 agcactgttacagaaaacgtagtga 

SEQ. ID. NO. 32 catgcacaattagttcgagaagttg 



SEQ. ID. NO. 40 cacttgtagtgtccagttcacagag 

SEQ. ID. NO. 46 attcaccggccgccatgactctgga 

SEQ. ID. NO. 36 attcaatgactctgcagtccatcat 

SEQ. ID. NO. 32 at s gtggagaagotgtctgcttttga 



SEQ. ID. NO. 40 ctttgtcatcagtggtggaggcagc 

SEQ. ID. NO. 46 gtccatcatggcgtgctgcctgacc 

SEQ. ID. NO. 36 ggcgtgctgcctgagcgaggaggcc 

SEQ. ID. NO. 32 gaatccatatgtagatgcaataaag 



SEQ. ID. NO. 40 actgttacagaaaacgtagtgaatt 

SEQ. ID. NO. 46 gaggaggccaaggaagcccggcgga 

SEQ. ID. NO. 36 aaggaagcccggcggatcaacgacg 

SEQ. ID. NO. 32 agtttatggaatgatcctcgaatcc 



SEQ. ID. NO. 40 c a - . 

SEQ. ID. NO. 46 tcaacoacgagatcgagcggcagct 

SEQ. ID. NO. 36 agatcgagcggcagctccgcaggga 

SEQ. ID. NO. 32 aggaatgctatgatagacgacgaga 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CCGCAQGGACAAGCGGGACGCCCGC 
CAA'GCGOGACGCCCGCCGGGAGCTC 
ATATCAATTATCTGACTC taccaaa 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



C G G G A G C 
A A G C T G C 
T A C T A T C 



ATGACTCTGG 

TCAAGC TGC TGC TGCTCG 
TGCTGCTCGGGACAGGAG 
TTAATGACTTGGACCGCG 



SEQ. ID. NO. 40 A G 

SEQ. ID. NO. 46 c G 

SEQ. ID. NO. 36 a G 

SEQ. ID. NO. 32 t a 



TCCATCATGGC 
ACAGGAGAGAG 
AGTGGCAAGAG 
GCTGACCC TGC 



GTGC TGCC TGAG 
TGGCAAGAGTAC 
TACGTTTATCAA 
CTACCTGCCTAC 



SEQ. ID. NO. 40 c G 

SEQ. ID. NO. 46 G T 

SEQ. ID. NO. 36 c c 

SEQ. ID. NO. 32 G c 



AGGAGGCCAAG 
TTATCAAGCAG 
AGATGAGAATC 
AACAAGATGTG 



GAAGCCCGGCGG 
ATGAGAATCATC 
ATCCATGGGTCA 
CTTAGAG TTCGA 



SEQ. ID. NO. 40 a T 

SEQ. ID. NO. 46 c A 

SEQ. ID. NO. 36 G G 

SEQ. ID. NO. 32 G T 



CAACGACGAGA 
TGGG TCAGGAT 
ATACTC TGATG 
CCCCACCACAG 



TCGAGCGGCAGC 
AC TC TGATGAAG 
AAGATAAAAGGG 
GGATCATCGAAT 



SEQ. ID. NO. 40 t c 

SEQ. ID. NO. 46 at 

SEQ. ID. NO. 36 G C 

SEQ. ID. NO. 32 ac 



CGCAGGGACAA 
AAAAGGGGCTT 
TTCACCAAGCT 
CCCTTTGACTT 



GCGGGACGCCCG 
CACCAAGC TGGT 
GGTGTATCAGAA 
ACAAAGTGTCAT 



SEQ. ID. NO. 40 c c 

SEQ. ID. NO. 46 G T 

SEQ. ID. NO. 36 C a 

SEQ. ID. NO. 32 t t 



GGGAGC TCAAG 
ATCAGAACATC 
TCTTCACGGCC 
TCAGAATGGTC 



CTGC TGCTGC TC 
TTCAC G G C C A TG 
ATGCAGGCCATG 
GATGTAGGGGGC 



SEQ. ID. NO. 40 G G 

SEQ. ID. NO. 46 c a 

SEQ. ID. NO. 36 a r 

SEQ. ID. NO. 32 c a 



GACAGGAGAGA 
GGCCATGATCA 
CAGAGCCATGG 
AAGG TCAGAGA 



GTGGCAAGAC TA 
GAGCCATGGACA 
ACACACTCAAGA 
GAAGAAAATGGA 



FIG. Ilq. 
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SEQ. ID. NO. 40 CGTTTATCA 

SEQ. ID. NO. 46 cactcaaga 

SEQ. ID. NO. 36 tcccataca 

SEQ. ID. NO. 32 tacactgct 



agcagatgagaatcat 
tcccatacaag tatga 
agtatgagcacaataa 
ttgaaaatg tcacc tc 



SEQ. ID. NO. 40 CCATGGGTCAGGATACTC TGATGAA 

SEQ. ID. NO. 46 gcacaataaggctcatgcacaatta 

SEQ. ID. NO. 36 ggctcatgcacaattagttccagaa 

SEQ. ID. NO. 32 tatcatgtttctagtagcgcttagt 



SEQ. ID. NO. 40 gataaaaggggcttcaccaacctgg 

SEQ. ID. NO. 46 gttcgagaagttgatgtggagaagg 

SEQ. ID. NO. 36 gttgatgtggagaaggtctctgctt 

SEQ. ID. NO. 32 gaatatgatcaagttctcctggact 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGTATCAGA 
TGTCTGCTT 
TTGAGAATC 
CAGACAATG 



ACATCTTC 
TTGAGAAT 
CATATGTA 
AGAACCGA 



ACGGCCAT 
CCATATGT 
GATGCAAT 
A TGGAGGA 



SEQ. ID. NO. 40 gcaggccatgatcagagcc'atggac 

SEQ. ID. NO. 46 agatgcaataaagagtttatggaat 

SEQ. ID. NO. 36 aaagagtttatgga-atgatcctgga 

SEQ. ID, NO, 32 aagcaaggctctctttagaacaatt 



SEQ. ID. NO. 40 acactcaagatcccatacaagtatg 

SEQ. ID. NO. 46 gatcctggaatccaggaatgctatg 

SEQ. ID. NO. 36 atccaggaatgctatgatagacgac 

SEQ. ID. NO. 32 atcacatacccctggttccagaact 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGCACAATA 
ATAGACGAC 
GAGAATATC 
CCTCGGTTA 



AGGCTCAT 
GAGAATAT 
AATTATCT 
TTCTGTTC 



GCACAATT 
CAATTATC 
GACTCTAC 
TTAAACAA 



SEQ. ID. NO. 40 AGTTCGAGAAGTTGATGTGGAGAAG 

SEQ. ID. NO. 46 tgactctaccaaatactatcttaat 
SEQ. ID. NO. 36 caaatactatcttaatgacttggac 
SEQ. ID. NO. 32 gaaagatcttctagaggagaaaatc 

FIG. Ilr. 
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SEQ. ID. NO. 40 g t G 

SEQ. ID. NO. 46 G a c 

SEQ. /D. A/O. 36 c g c 

SEQ. ID. NO. 32 a t g 



TCTGCTTTTG 
TTGGACCGCG 
GTAGCTGACC 
TATTCCCATC 



AG A A TCCATATG 
TAGC TGACCC TG 
CTGCCTACCTGC 
TAGTCGACTACT 



SEQ. ID. NO. 40 tag 

SEQ. ID. NO. 46 c c T 

SEQ. ID. NO. 36 c t a 

SEQ /D. A/O. 32 t c c 



ATGCAATAAA 
ACCTGCCTAC 
CGCAACAAGA 
CAGAATATGA 



GAGTTTA TGGAA 
GCAACAAGATGT 
TGTGCTTAGAGT 
TGGACCCC AGAG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGATCCTG 
GC TTAGAG 
TCGAGTCC 
AGATGCCC 



GAATCCAGG 
TTCGAGTCC 
CCACCACAG 
AGGCAGCCC 



AATGC TAT 
CCACCACA 
GGATCATC 
GAGAATTC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GATAGACG 
GGGATCAT 
GAATACCC 
ATTCTGAA 



ACGAGAATA 
CGAATACCC 
CTTTGACTT 
GATGTTCGT 



TCAATTAT 
CTTTGACT 
ACAAAGTG 
GGACCTGA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



CTGACTCT 
TACAAAGT 
TCATTTTC 
ACCCAGAC 



ACCAAATAC 
GTCATTTTC 
AGAATGGTC 
AGTGACAAA 



TATC TTAA 
AGAATGGT 
GATGTAGG 
ATTATCTA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGACTTGG 
CGATGTAG 
GGGCCAAA 
CTCCCACT 



ACCGCGTAG 
GGGGCCAAA 
GGTCAGAGA 
TCACGTGCG 



CTGACCCT 
GGTCAGAG 
GAAGAAAA 
CCACAGAC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



GCCTACCT 
AGAAGAAA 
TGGATACA 
ACCGAGAA 



GCCTACGCA 
ATGGATACA 
CTGCTTTGA 
TATCCGCTT 



ACAAGATG 
CTGCTTTG 
AAATGTCA 
TGTCTTTG 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



TGCTTAGA 
AAAATGTC 
CCTCTATC 
CTGCCGTC 



G T.T C G A G T C 
ACCTCTATC 
ATGTTTCTA 
AAGGACACC 



CCCACCAC 
ATGTTTCT 
GTAGCGCT 
ATCCTCCA 



FIG. lis. 
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SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



AGGGATCA 
AGTAGCCC 
TAGTGAAT 
GTTGAACC 



TCGAATAC 
TTAGTGAA 
ATGATCAA 
TGAAGGAC 



CCCTTTGA 
TATGATCA 
GTTCTCGT 
TGCGGTCT 



SEQ. ID. NO. 40 TTACAAAGTGTCATTTTCAGAATG 

SEQ. ID. NO. 46 gttctcgtggagtcagacaatgag 

SEQ. ID. NO. 36 gagtcagacaatgagaaccgaatg 

SEQ. ID. NO. 32 t t c t a a 



SEQ. ID. NO. 40 t c G 

SEQ. ID. NO. 46 a c c 

SEQ. ID. NO. 36 a g G 
SEQ. ID. NO. 32 



atgtagggggcc 
gaatggaggaaa 
aaagcaaggc tc 



aaaggtcaga 
gcaaggctct 

TCTTTAGAAC 



SEQ. ID. NO. 40 GAGAAGAAA 

SEQ. ID. NO. 46 ctttagaac 

SEQ. ID. NO. 36 aattatcac 
SEQ. ID. NO. 32 



ATGGATACACTGC ttt 
AATTATCACATACCCC 
ATACCCCTGGTTCCAG 



SEQ. ID. NO. 40 GAAAATGTC 

SEQ. ID. NO. 46 tggttccag 

SEQ. ID. NO. 36 aactcctcg 
SEQ. ID. NO. 32 



ACQ TC TATCATGTT TC 
A A C TC CTCGGTTATTC 
GTTATTCTGTTCTTAA 



SEQ. ID. NO. 40 TAGTAGCGC 

SEQ. ID. NO. 46 tgttcttaa 

SEQ. ID. NO. 36 acaagaaag 
SEQ. ID. NO. 32 



ttagtgaatatgatca 
acaagaaagatc ttc t 
atcttctagaggagaa 



SEQ. ID. NO. 40 agttctcgtggagtcagacaatgag 

SEQ. ID. NO. 46 agaggagaaaatcatgtattcccat 

SEQ ID. NO. 36 aatcat.gtattcccatctagtcgac 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 aaccgaatggaggaaagcaaggctc 

SEQ. ID. NO. 46 ctagtcgactacttcccagaatatc 

SEQ. ID. NO. 36 tacttcccagaatatgatggacccc 
SEQ. ID. NO. 32 



FIG. lit. 
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SEQ. ID. NO. 40 T c T T 

SEQ. ID. NO. 46 a t g g 

SEQ. ID. NO. 36 a G AG 
SEQ. ID. NO. 32 



TAGAACAATTA 
ACCCCAGAGAG 
AGATGCCCAGG 



TCACATACCC 
ATGCCCAGGC 
CAGCCCGAGA 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



C TGGTTCCAGAACTCCTCGGTTATT 
AGCCCGAGAATTCATTC TGAAGA TG 
ATTCATTCTGAAGATGTTCG TGGAC 



SEQ. ID. NO. 40 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



C TGTTC TTAAACAAGAAAGATC ttc 
TTCGTGGACCTGAACCCAGACAGTG 
CTGAACCCAGACAGTGACAAAAT.TA 



SEQ. ID. NO. 40 T A G A 

SEQ. ID. NO. 46 a C A A 

SEQ. ID. NO. 36 t c t a 
SEQ. ID. NO. 32 



GGAGAAAATC 
AATTATC TAC 
CTCCCACTTC 



ATGTATTCCCA 
TCCCAC TTCAC 
ACGTGCGCCAC 



SEQ. ID. NO. 40 TCTAGTCGACTACTTCCCAGAATAT 

SEQ. ID. NO. 46 gtgcgccacagacaccgagaatatc 

SEQ. ID. NO. 36 agacaccgagaatatccgctttgtc 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 gatggaccccagagagatgcccagc 
SEQ. ID. NO. 46 cgctttgtctttgctgccgtcaagg 
SEQ. ID. NO. 36 tttgctgccgtcaaggacaccatcc 



SEQ. ID. NO. 32 



SEQ. ID. NO. 40 cagcccgagaattcattctgaagat 

SEQ. ID. NO. 46 acaccatcctccagttgaacctgaa 

SEQ. ID. NO. 36 tccagttgaacctgaaggactgcgg 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 gttcgtggacctgaacccacacagt 

SEQ. ID. NO. 46 ggactgcggtctgttctaattgtgc 

SEQ. ID. NO. 36 tctgttctaa 
SEQ. ID. NO. 32 



FIG. Ilu. 
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SEQ. ID. NO. 40 GACAAAATTA TC TAC TCCCAC TTCA 

SEQ. ID. NO. 46 ctcctagacacccgccctgcccttc 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 cotgccccacagacaccgagaatat 
SEQ. ID. NO. 46 c C T G G T 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 ccgctttgtctttgctgccgtcaag 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 gacaccatcctccagttgaacctga 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



SEQ. ID. NO. 40 aggactgcggtctgttctaa 
SEQ. ID. NO. 46 
SEQ. ID. NO. 36 
SEQ. ID. NO. 32 



FIG. 1 1 v. 
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ClustalW Formatted Alignments 



SEQ. ID. NO. 41 


M 


V 


c 


E 


G 


K 


R 


S 


A 


S 


C 


P 


C 


F F 


L 


L T A K 


F 


Y 


W 


I 


L 


SEQ. ID. NO. 47 


M 


G 


s 


L 


L 


A 


L 


P 


A 


L 


L 


L 


L 


W G 


A 


V A E G 


P 


A 


K 


K 


V 


SEQ. ID. NO. 37 


M 


C 


s 


L 


L 


A 


L 


P 


A 


L 


L 


L 


L 


W G 


A 


V A E G 


P 


A 


K 


K 


V 


SEQ. ID. NO. 33 


M 


A 


F 


Y 


S 


C 


C 


W V 


L 


L 


A 


L 


T W H 


T S A Y 


G 


P 


D 


Q 


R 


SEQ. ID. NO. 41 


T 


M 


M 


Q 


R 


T 


H 


s 


Q 


E 


Y 


A 


H 


S I 


R 


V D G D 


I 


I 


L 


G 


G 


SEQ. ID. NO. 47 


L 


T 


L 


E 


G 


D 


L 


V 


L 


G 


G 


L 


F 


P V 


H 


Q K G G 


P 


A 


E 


D 


C 


SEQ. ID. NO. 37 


L 


T 


L 


E 


G 


D 


L 


V 


L 


G 


G 


L 


F 


P V 


H 


Q K G G 


P 


A 


E 


D 


C 


SEQ. ID. NO. 33 


A 


Q 


K 


K 


G 


D 


I 


I 


L 


G 


G 


L 


F 


p I 


H 


F G V A 


A 


K 


D Q D 



SEQ. ID. NO. 41 


L 


F 


P 


V 


H 


A 


K 


G 


E 


R G 


V 


P 


C 


G 


E 


L 


K 


K 


E 


K 


G 


I 


H 


R 


SEQ. ID. NO. 47 


G 


P 


V 


N 


E 


H 


R 


G 


r 


Q R 


L 


E 


A 


M 


L 


F 


A 


L 


D 


R 


I 


N 


R 


D 


SEQ. ID. NO. 37 


G 


P 


V 


N 


E 


H 


R 


G 


i 


Q R 


L 


E 


A 


M 


L 


F 


A 


L 


D 


R 


I 


N 


R 


D 


SEQ. ID. NO. 33 


L 


K 


s 


R 


P 


E 


S 


V 


E 


C I 


R 


Y 


N 


F 


R 


G 


F 


R 


W 


L 


Q 


A 


M 


I 



SEQ. ID. NO. 41 


L 


E 


A 


M 


L 


Y 


A 


I 


D 


Q 


I 


N 


K 


D P 


D 


L 


L 


s 


N 


I 


T 


L 


G 


V 


SEQ. ID. NO. 47 


P 


H 


L 


L 


P 


G 


V 


R 


L 


G 


A 


H 


I 


L D 


S 


C 


S 


K 


D 


T 


H 


A 


L 


E 


SEQ. ID. NO. 37 


P 


H 


L 


L 


P 


G 


V 


R 


L 


G 


A 


H 


I 


L D 


S 


C 


s 


K 


D 


T 


H 


A 


L 


E 


SEQ. ID. NO. 33 


F 


A 


I 


E 


E 


I 


N 


S 


S 


P 


A 


L 


L 


P N 


L 


T 


L 


G 


Y 


R 


I 


F 


D 


T 


SEQ. ID. NO. 41 


R 


I 


L 


D 


T 


C 


S 


R 


D 


T 


Y 


A 


L 


E Q 


S 


L 


T 


F 


V 


Q 


A 


L 


I 


E 


SEQ. ID. NO. 47 


Q 


A 


L 


D 


F 


V 


R 


A 


S 


L 


S 


R 


G 


A D 


G 


S 


R 


H 


I 


c 


P 


D 


G 


S 


SEQ. ID. NO. 37 


Q 


A 


L 


D 


F 


V 


R 


A 


S 


L 


S 


R 


G 


A D 


G 


S 


R 


H 


I 


c 


P 


D 


G 


S 


SEQ. ID. NO. 33 


C 


N 


T 


V 


S 


K 


A 


L 


E 


A 


T 


L 


S 


F V 


A 


Q N 


K 


I 


D 


S 


L 


N 


L 


SEQ. ID. NO. 41 


K 


D 


A 


5 


D 


V 


K 


C 


A 


N 


G 


D 


P 


P I 


F 


T 


K 


P 


D 


K 


I 


S 


G 


V 


SEQ. ID. NO. 47 


Y 


A 


T 


H 


G 


D 


A 


P 


T 


A 


I 


T 


G 


V I 


G 


G 


S 


Y 


S 


D 


V 


S 


I 


Q 


SEQ. ID. NO. 37 


Y 


A 


T 


H 


G 


D 


A 


P 


T 


A 


I 


T 


G 


V I 


G 


G 


S 


Y 


s 


D 


V 


s 


I 


Q 


SEQ. ID. NO. 33 


D 


E 


F 


C 


N 


C 


S 


E 


H 


I 


P 


S 


T 


I A 


V 


V 


G 


A 
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s 


G 


V 


s 


SEQ. ID. NO. 41 


I 


G 


A 


A 


A 


s 


s 


V 


S 


I 


M 


V 


A 


N I 


L 


R 


L 


F 
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P 


Q 


I 


s 


SEQ. ID. NO. 47 


V 


A 


N 


L 


L 


R 


L 


F 


Q 


I 


P 


Q 


I 


S Y 


A 


S 


T 


S 


A 


K 


L 
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D 


K 


SEQ. ID. NO. 37 


V 


A 


N 


L 


L 


R 


L 


F 


Q 


I 


P 


Q 


I 


S Y 


A 


S 


T 


S 
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K 
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K 


SEQ. ID. NO. 33 


T 


A 
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SEQ. ID. NO. 41 


Y 


A 
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P 
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Y D 
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SEQ. ID. NO. 47 


S 


R 
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Y 
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SEQ. ID. NO. 37 


S 
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SEQ. ID. NO. 33 
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K 


N 


Q 
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SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



YQAQAMVD 1 
FFNWTYVST 
FFNWTYVST 
I EYFRWNWV 



VTALGWNY 
V A S EGDYG 
VASECDYG 
G T I A A D D D 



VSTLASEG 
E T G I E A F E 
E T G I E A F E 
Y G R P G I E K 



SEQ. ID. NO. 41 NYGESGVEAFTQISREIGGVCIAQS 

SEQ. ID. NO. 47 leararnicvatsekvgramsraaf 

SEQ. ID. NO. 37 leararnicvatsekvgramsraaf 

SEQ. ID. NO. 33 freeaeerdicidfselisqysdee 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



Q K I P R E P R 
EGVVRALL 
EGVVRALL 
E I QHVVEV 



P G E F E K I I 
QKPSARVA 
QKPSARVA 
IQNSTAKV 



KRLLETPNA 
VLFTRSEDA 
VLFTRSEDA 
IVVFSSGPD 



SEQ. ID. NO. 41 ravimfaneddirr i leaakklnqs 

SEQ. ID. NO. 47 rellaasqrlnasftwvasdgwgal 

SEQ. ID. NO. 37 rellaasqrlnasftwvasdgwgal 

SEQ. ID. NO. 33 leplikeivrrnitgkiwlaseawa 

SEQ. ID. NO. 41 ghflwigsdswgskiapvyqqeeia 

SEQ. ID. NO. 47 esvvagsegaaegaitielasypis 

SEQ. ID. NO. 37 esvvagsegaaegaitielasypis 

SEQ. ID. NO. 33 sssliampqyfhvvggtigfalkag 

SEQ. ID. NO. 41 egavtilpkrasidgfdryfrsrtl 

SEQ. ID. NO. 47 dfasyfqsldpwnnsrnpwfrefwe 

SEQ. ID. NO. 37 dfasyfqsldpwnnsrnpwfrefwe 

SEQ. ID. NO. 33 Qipgfreflkkvhprksvhngfake 

SEQ. ID. NO. 41 annrrnvwfaefweenfgcklgshg 

SEQ. ID. NO. 47 qrfrcsfrqrdcaahslravpfeqe 

SEQ. ID. NO. 37 qrfrcsfrqrdcaahslravpfeqe 

SEQ. ID. NO. 33 fweetfnchlqegakgplpvdtflr 

SEQ. ID. NO. 41 krnshikkctgleriardssyeqeg 

SEQ. ID. NO. 47 skimfvvnavyamahalhnmhralc 

SEQ. ID. NO. 37 skimfvvnavyamahalhnmhralc 

SEQ. ID. NO. 33 gheesgdrfsnsstafrplctgden 

FIG. 12b. 
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SEQ. ID. NO. 41 kvqfvida 

SEQ. ID. NO. 47 PNTTR LCD 

SEQ. ID. NO. 37 pnttrlcd 

SEQ. ID. NO. 33 issvetpy 



VYSMAYA LHNMHKDLC P 
AMR PVNGRR LYKD F V LN 
AMR PVNGRR LYKDFVLN 
IDYTHLR I SYNVYLAVY 



SEQ. ID. NO. 41 GYIGLCPRMSTIDGKELLGYIRAVN 

SEQ. ID. NO. 47 vkfdapfrpadthnevrfdrfcdgi 

SEQ. ID. NO. 37 vkfdapfrpadthnevrfdrfcdgi 

SEQ. ID. NO. 33 siahalqdiytclpgrglftngsca 



SEQ. ID. NO. 41 fngs-agt.pv 

SEQ. ID. NO. 47 G R Y N I F T Y L 

SEQ. ID. NO. 37 gryni ftyl 

SEQ. ID. NO. 33 dikkveawq 



tfnengdapgryd i fq 
ragsgryryqkvgywa 
ragsgryryqkvgywa 
vlkhlrhlnftnnmge 



SEQ. ID. NO. 41 YQITNKSTE 

SEQ. ID. NO. 47 egltldt-sl 

SEQ. ID. NO. 37 egltldtsl 

SEQ. ID. NO. 33 QVTFDeccd 



YKV I GHWTNQLH LKVE 

I pwaspsagplpasrc 

I PWAS PSACPLPASRC 
LVGNYSI INWHLSPED 



SEQ. ID. NO. 41 DMQWAHREH 

SEQ. ID. NO. 47 sepclqnev 

SEQ. ID. NO. 37 sepclqnev 

SEQ. ID. NO. 33 gsivfkevg 



THPASVCS LPCKPGER 
KSVQPGEVCCWLC I PC 
KSVQPGEVCCWLC I PC 
YYNVYAKKGERLF INE 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



KKTVKGVP 
QPYEYRLD 
QPYEYRLD 
E K 1 L W S G F 



CCWHCERC 
EFTCADCG 
EFTCADCG 
SREVPFSN 



EGYNYQVDE 
LGYWPNASL 
LGYWPNASL 
CSRDCLAGT 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



LSCELCPL 
TGCFELPQ 
TGCFELPQ 
R K G I I E G E 



DQR PNMNR 
E Y I R W G D A 
E Y I R W G D A 
PTCCFECV 



TGCQLI PI I 
WAVGPVTIA 
WAVGPVTIA 
ECPDGEYSD 



SEQ. ID. NO. 41 K L E 

SEQ. ID. NO. 47 c L G 

SEQ. ID. NO. 37 C L G 

SEQ. ID. NO. 33 E T D 



WHSPWAVVPVFV 
ALATL FVLGVFV 
A L A T L F V L G V F V 
A SACNKC PDDFW 

FIG. 12c. 



AILGI IATTF 
RHNATPVVKA 
RHNATPVVKA 
SNENHTSCFE 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 


C 


Y 


I 


L 


L 


G 


G 


V 


F 


L 


C 


Y 


C 


M T 


F 


I 


F 


I 


A 


K 


P 


S 


T 


A 


SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 


P 


A 


S 


Q V A 


I 


c 


L 


A 


L 


I 


S 


G Q 


L 


L 


I 


V 


V 


A 


W 


L 


V 


V 


SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 


K 


c 


P 


E 


N 


F 


N 


E 


A 


K 


F 


I 


G 


F T M 


Y 


T 


T 


C 


I 


I 


w 


L 


A 


SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 
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SEQ. ID. NO. 47 
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SEQ. ID. NO. 37 
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SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 FFGTAQSA 

SEQ. ID. NO. 47 s g s v v l g c 

SEQ. ID. NO. 37 s G s v v l g c 

SEQ. ID. NO. 33 fneakf i g 



EKMY IQTTTLTVSMS LS 
LFAPKLHI I LFQPQKNT 
LFAPKLHI I LFQPQKNT 
FTMYTTC I IWLALLP I F 



SEQ. ID. NO, 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



ASVS LGML 
IEEVRCST 
I E E V R C S T 
YVTS SDYR 



Y M P K V Y I I I 
AAHAFKVAA 
AAHAFKVAA 
VQTTTMCVS 



F H P E Q N T I 
RATLRRSN 
RATLRRSN 
VSLSGSVV 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



EEVRCSTAAHAFKVAARATLRR S NV 
VSRKRSSSLGGSTGSTPSSS I SSKS 
VSRKRSSSLGGSTGSTPSSS I SSKS 
LCCLFA.PKLHI I LFQPQKNVVSHRA 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



SRKRSSSLGGSTGSTPSSS I SSKSN 
NSEDPFPQPERQKQQQPLALTQQEQ 
NSEDPFPQPERQKQQQPLALTQQEQ 
PTSRFGSAAARAS S S LGQGSG SQFV 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



SEDPFPQP 
QQQPLTLP 
QQQPLTLP 
PTVCNGR E 



ERQKQQQ P 
QQQ.RSQQQ 
QQQR SQQQ 
VVDSTTSS 



LALTQQEQQ 
PRCKQKV I F 
PRCKQKV I F 
LMTLES IMA 



SEQ. ID. NO. 41 QQPLTLPQ 

SEQ. ID. NO. 47 gsgtvtfs 

SEQ. ID. NO. 37 gsgtvtfs 

SEQ. ID. NO. 33 cclseeak 



QQRSQQQPRCKQKV I F G 
LSFDEPQKNAMAHGNST 
LSFDEPQKNAMAHGNS T 
EARRINDEI ERQLRRDK 



SEQ. ID. NO. 41 SGTVTFSL 

SEQ. ID. NO. 47 hqnsleaq 

SEQ. ID. NO. 37 hqnsleaq 

SEQ. ID. NO. 33 rdarrelk 



s fdepqknamahgnsth 
kssdtltrhqpllplqc 
kssdtltrhqpllplqc 
llllgtgesgkstf ikq 



SEQ. ID. NO. 41 qnsleaqkssdtltrhqpllplqcg 
SEQ. ID. NO. 47 oetdldltvqet. glqgpvggdqrpe 
SEQ. ID. NO. 37 getdldltvqetglqgpvggdqrpe 
SEQ. ID. NO. 33 MR I ihcsgysdedkrgftklvyqni 



FIG. I2e. 
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SEQ. ID. NO. 41 ETDLDLTVQETGLQGPVCG. DQRPEV 

SEQ. ID. NO. 47 vedpeelspalvvsssqsfvi sggg 

SEQ. ID. NO. 37 vedpeelspalvvsssqsfvi sggg 

SEQ. ID. NO. 33 ftamqamiramdtlkipykyehnka 



SEQ. ID. NO. 41 EDPEELSP 

SEQ. ID. NO. 47 STVTENVV 

SEQ. ID. NO. 37 stvtenvv 

SEQ. ID. NO. 33 haqlvrev 



ALVVSSSQSFVI S G G G S 
NSAAAMTLES IMACCLS 

nsmtles imacclseea 

DVEKVSAFENPYVDA I K 



SEQ. ID. NO. 41 tvtenvvns 

SEQ. ID. NO. 47 eeakearr r 

SEQ. ID. NO. 37 kearrinde 

SEQ. ID. NO. 33 slwndpgiq 



m t l e s i m a c c l s e e a k 
ndeierqlrrdkrdar 
ierqlrrdkrdarrel 
ecydrrreyqlsdstk 



earr inde I erqlrrdkrdarrelk 
relkllllgtgesgkstf I KQMR ! I 
kllllgtgesgkstfikqmri [ h g s 
yylndldrvadpaylptqqdvlrvr 



SEQ. ID. NO. 41 llllgtgesgkstfikqmriihgsg 

SEQ. ID. NO. 47 hgsgysdedkrgftklvyqn t ftam 

SEQ. ID. NO. 37 gysdedkrgf'tklvyqni ftamqam 

SEQ. ID. NO. 33 vpttgi ieypfdlqsvifrmvdvgg 



SEQ. ID. NO. 41 
SEQ. ID. NO. 47 
SEQ. It). NO. 37 
SEQ. ID. NO 33 



SEQ. ID. NO. 41 ysdedkrg 

SEQ. ID. NO. 47 Qamiramd 

SEQ. ID. NO. 37 i R a M d t l k 

SEQ. ID. NO. 33 QRSERRKW 



FTKLVYQNt FTAMQAM I 
TLKI PYKYEHNKAHAQL 

r pykyehnkahaqlvre 

IHCFENVTS IMFLVALS 



SEQ. ID. NO. 41 ramdtlkipykyehnkahaqlvrev 

SEQ. ID. NO. 47 vrevdvekvsafenpyvdaikslwn 

SEQ. ID. NO. 37 vdvekvsafenpyvdaikslwndpg 

SEQ. ID. NO. 33 eydqvlvesdnenrmeeskalfrti 

SEQ. ID. NO. 41 DVEKVSAFENPYVDA I KSLWNDPC I 

SEQ. ID. NO. 47 dpgiqecydrrreyqlsdstkyyln 
SEQ. ID. NO. 37 iqecydrrreyqlsdstkyylndld 
SEQ. ID. NO. 33 itypwfqnssvilflnkkdlleeki 

FIG. I2f. 

SUBSTITUTE SHffiT (RUl£ 26) 



WO 99/51641 



PCT/US99/07333 



91/111 



SEQ. ID. NO. 41 QECYDRRR EYQLSDS TFCYYLND LDR 

SEQ. ID. NO. 47 dldrvadpaylptqqdvlrvrvptt 
SEQ. ID. NO. 37 rvadpaylpt'qqdvlrvrvpttgi i 
SEQ. ID. NO. 33 myshlvdyfpeydgpqrdaqaaref 



SEQ. ID. NO. 41 vadp,aylptqqdvlrvrvpttciie 

SEQ. ID. NO. 47 ci ieypfdlqsvifrmvdvggqrse 

SEQ. ID. NO. 37 eypfdlqsvifrmvdvggqrserrk 

SEQ. ID. NO. 33 ilkmfvdlnpdsdkiiyshftcatd 



SEQ. ID. NO. 41 ypfdlqsvifrmvdvggqrserrkw 
SEQ. ID. NO. 47 rrkwihcfenvtsimflvalseydq 
SEQ. ID. NO. 37 wihcfenvts imflvalseydqvlv 
SEQ ID. NO. 33 tenirfvfaavkdtilqlnlkdccl 



SEQ. ID. NO. 41 ihcfenvtsimflvalseydqvlve 

SEQ. ID. NO. 47 vlvesdnenrmeeskalfrti ityp 

SEQ. ID. NO. 37 esdnenrmeeskalfrti itypwfq 

SEQ. ID. NO. 33 F 



SEQ. ID. NO. 41 sdnenrmeeskalfrtiitypwfqn 

SEQ. ID. NO. 47 wfqnssvi lflnkkdlleek imysh 

SEQ. ID. NO. 37 nssvilflnkkdlleekimyshlvd 
SEQ. ID. NO. 33 



SEQ. ID. NO. 41 S SV I LFLNKKDLLEEK IMYSHLVDY 

SEQ. ID. NO. 47 lvdyfpeydgpqrdaqaarefilkm 

SEQ. ID. NO. 37 yfpEydgpqrdaqaarefilkmfvd 
SEQ. ID. NO. 33 



SEQ. ID. NO. 41 fpeydgpqrdaqaarefilkmfvdl 

SEQ. ID. NO. 47 fvdlnpdsdki iyshftcatdteni 

SEQ. ID. NO. 37 lnpdsdkiiyshftcatdtenirfv 
SEQ. ID. NO. 33 



SEQ. ID. NO. 41 NPDSDKI IYSHFTCATDTENI RFVF 

SEQ. ID. NO. 47 rfvfaavkdtilqlnlkdcglf 

SEQ. ID. NO. 37 faavkdtilqlnlkdcglf 
SEQ. ID. NO. 33 
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SEQ. ID. NO. 41 AAVKDTl LQLNLKDCCLF 

SEQ. ID. NO. 47 
SEQ. ID. NO. 37 
SEQ. ID. NO. 33 



F/G. I2h. 
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ClustalW Formatted Alignments 

SEQ. ID. NO. 44 atgttgctgctgctgctactggcgc 
SEQ. ID. NO. 42 atggcttccccgcggagctccgggc 



SEQ. ID. NO. 44 cactcttcctccgccccccgggcgc 

SEQ. ID. NO. 42 agcccgggccgccgccgccgccgcc 

SEQ. ID. NO. 44 gggcggggcgcagacccccaacgcc 

SEQ. ID. NO. 42 accgccgc.ccgcgcgcctgctactg 



SEQ. ID. NO. 44 acctcagaaggttgccagatcatac 

SEQ. ID. NO. 42 ctactgctgctgccgctgctgctgc 

SEQ. ID. NO. 44 acccgccctggcaagggggcatcag 

SEQ. ID. NO. 42 ctctgccgcccggggcctggggctg 

SEQ. ID. NO. 44 gtaccggggcctgactcgggaccag 

SEQ. ID. NO. 42 ggcgcggggcgccccccggccgccg 

SEQ. ID. NO. 44 gtgaaggctatcaacttcctgccag 

SEQ. ID. NO. 42 cccagcagcccgccgctctccatca 

SEQ. ID. NO. 44 tggactatgagattgagtatgtgtg 

SEQ. ID. NO. 42 tgggcctcatgccgctcaccaagga 

SEQ. ID. NO. 44 ccggggggagcgcgaggtggtgggg 

SEQ. ID. NO. 42 ggtggccaagggcagcatcgggcgc 

SEQ. ID. NO. 44 cccaaggtccgcaagtgcctggcca 

SEQ. ID. NO. 42 ggtgtgctccccgccgtggaactgg 

SEQ. ID. NO. 44 acggctcctggacagatatggacac 

SEQ. ID. NO. 42 ccatcgagcagatccgcaacgagtc 

SEQ. ID. NO. 44 acccacccgctgtgtccgaatctgc 

SEQ. ID. NO. 42 actcctgcgcccttacttcctcgac 



FIG. 13a. 
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SEQJD. NO. 44 tccaagtcttatttgaccctggaaa 
SEQ. ID. NO. 42 ctgcggctctatgacacggagtgcg 



SEQ. ID. NO. 44 atgggaaggttttcctgacgggtgg 
SEQ. ID. NO. 42 acaacgcaaaagggttgaaagcctt 



SEQ. ID. NO. 44 ggacctcccagctctggacggagcc 
SEQ. ID. NO. 42 ctacgatgcaataaaatacgggccg 



SEQ. ID. NO. 44 cgggtggatttccggtgtgaccccg 
SEQ. ID. NO. 42 aaccacttgatggtgtttggaggcg 



SEQ. ID. NO. 44 acttccatctggtgggcagctcccg 
SEQ. ID. NO. 42 tctgtccatccgtcacatccatcat 



SEQ. ID. NO. 44 gagcatctgtagtcagggccagtgg 
SEQ. ID. NO. 42 tgcagagtccctccaaggctggaat 



SEQ. ID. NO. 44 agcacccccaagcccc. actgccagg 
SEQ. ID. NO. 42 ctggtgcagctttcttttgctgcaa 



SEQ. ID. NO. 44 tgaatcgaacgccacactcagaacg 
SEQ. ID. NO. 42 ccacgcctgttctagccgataagaa 



SEQ. ID. NO. 44 gcgcgcagtgtacatcggggcactg 
SEQ. ID. NO. 42 aaaatacccttatttctttcggacc 



SEQ. ID. NO. 44 tttcccatgagcgggg.gctggccag 
SEQ. ID. NO. 42 gtcccatcagacaatgcggtgaatc 



SEQ. ID. NO. 44 ggggccaggcctgccagcccgcgg't 
SEQ. ID. NO. 42 cagccattctgaagttgctcaagca 



SEQ. ID. NO. 44 ggagatggcgctgcaggacgtgaat 
SEQ. ID. NO. 42 ctaccagtggaagcgcgtggccacg 



SEQ. ID. NO. 44 agccgcagggacatcctgccggact 
SEQ. ID. NO. 42 ctgacgcaagacgttcagaggttct 
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SEQ. ID. NO. 44 atgagctcaagctcatccaccacga 
SEQ. ID. NO. 42 ctgaggtgcggaatgacctgactgg 



SEQ. ID. NO. 44 cagcaagtgtgatccacgccaagcc 
SEQ. ID. NO. 42 agttctgtatggcgaggacattgag 



SEQ. ID. NO. 44 accaagtacctatatgagctgctct 
SEQ. ID. NO. 42 atttcagacaccgagagcttctcca 



SEQ. ID. NO. 44 acaacgaccctatcaagatcatcct 
SEQ. ID. NO. 42 acgatccctgtaccagtgtcaaaaa 



SEQ. ID. NO. 44 tatgcctggctgcagctctgtctcc 
SEQ. ID. NO. 42 gctgaaggggaatgatgtccggatc 



SEQ. ID. NO. 44 acgctggtggctgaggctgctagga 
SEQ. ID. NO. 42 atccttggccagtttgaccagaata 



SEQ. ID. NO. 44 tgtggaacctcattgtgctttccta 
SEQ. ID. NO. 42 tggcagcaaaagtgttc tg t t g t g c 



SEQ. ID. NO. 44 tggctccagctcaccagccctgtca 
SEQ. ID. NO. 42 atacgaggagaacatgtatggtagt 



SEQ. ID. NO. 44 aaccggcagcgtttccccactttct 
SEQ. ID. NO. 42 aaatatcagtggatcattccgggct 



SEQ. ID. NO. 44 tccgaacgcacccatc.agccacact 
SEQ. ID. NO. 42 ggtacgagccttcttggtgggagca 



SEQ. ID. NO. 44 ccacaaccctacccgcgtgaaactc 
SEQ. ID. NO. 42 ggtgcacacggaagccaactcatcc 



SEQ. ID. NO. 44 tttgaaaagtggggctggaagaaga 
SEQ. ID. NO. 42 cgctgcctccggaagaatctgcttg 



SEQ. ID. NO. 44 ttgctaccatccagcagaccactga 
SEQ. ID. NO. 42 ctgccatggagggctacattggcgt 



FIG. 13c. 
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SEQ. ID. NO. 44 ggtcttcacttcgactctggacgac 
SEQ. ID. NO. 42 ggatttcgagcccctgagctccaag 



SEQ. ID. NO. 44 ctggaggaacgagtgaaggaggctg 
SEQ. ID. NO. 42 cagatcaagaccatctcaggaaaga 



SEQ. ID. NO. 44 gaattgagattactttccgccagag 
SEQ. ID. NO. 42 ctccacagcagtatgagagagagta 



SEQ. ID. NO. 44 tttcttctcagatccagctgtgccc 
SEQ. ID. NO. 42 caacaacaagcggtcaggcgtgggg 



SEQ. ID. NO. 44 gtcaaaaacctgaagcgccaggatg 
SEQ. ID. NO. 42 cccagcaagttccacgggtacgcct 



SEQ. ID. NO. 44 cccgaatcatcgtgcgacttttcta 
SEQ. ID. NO. 42 acgatggcatctgggtcatcgccaa 



SEQ. ID. NO. 44 tgagactgaagcccggaaagttttt 

SEQ. ID. NO. 42 gacactgcagagggccatggagaca 

SEQ. ID. NO. 44 tgtgaggtgtacaaggagcgtctct 

SEQ. ID. NO. 42 ctgcatgccagcagccggcaccagc 

SEQ. ID. NO. 44 ttgggaagaagtacgtctggttcct 

SEQ. ID. NO. 42 ogatccaggacttcaactacacgga 

SEQ. ID. NO. 44 cattgggtggtatgctgacaattgg 

SEQ. ID. NO. 42 ccacacgctgggcaggatcatcctc 

SEQ. ID. NO. 44 ttcaagatctacgacccttctatca 

SEQ. ID. NO. 42 aatgccatgaacgagaccaacttct 

SEQ. ID. NO. 44 actgcacagtggatgagatgactga 

SEQ. ID. NO. 42 tcggggtcacgggtcaagttgtatt 



SEQ. ID. NO. 44 ggcggtggagggccacatcacaact 
SEQ. ID. NO. 42 ccggaatggggagagaatggggacc 



FIG. 13d. 
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SEQ. ID. NO. 44 gagattgtcatgct ga atcctgcca 
SEQ. ID. NO. 42 attaaatttactcaatttcaagaca 



SEQ. ID. NO. 44 atacccgcagcatttccaacatgac 
SEQ. ID. NO. 42 ccagggaggtgaaggtgggagagta 



SEQ. ID. NO. 44 atcccaggaatttgtggacaaacta 
SEQ. ID. NO. 42 caacgctgtggccgacacactggag 



SEQ. ID. NO. 44 accaagcgactgaaaagacaccctg 
SEQ. ID. NO. 42 atcatcaatgacaccatcaggttcc 



SEQ. ID. NO. 44 aggagacaggaggcttccaggaggc 
SEQ. ID. NO. 42 aaggatccgaaccaccaaaagacaa 



SEQ. ID. NO. 44 accgctggcctatgatgccatctgg 
SEQ. ID. NO. 42 gaccatcatcctggagcagctgcgg 



SEQ. ID. NO. 44 gccttggcactggccctgaacaaga 
SEQ. ID. NO. 42 aagatctccctacctctctacagca 



SEQ. ID. NO. 44 catctggaggaggcggccgttctgg 
SEQ. ID. NO. 42 tcctctctgccctcaccatcctcgg 



SEQ. ID. NO. 44 tgtgcgcctgg'aggacttcaactac 
SEQ. ID. NO. 42 gatgatcatggccagtgcttttctc 



SEQ. ID. NO. 44 aacaaccagaccattaccgaccaaa 
SEQ. ID. NO. 42 ttcttcaacatcaagaaccggaatc 



SEQ. ID. NO. 44 tctaccgggcaatgaactcttcgtc 
SEQ. ID. NO. 42 agaagctcataaagatgtcgagtcc 



SEQ. ID. NO. 44 ctttgagggtgtctctggcq' atgtg 
SEQ. ID. NO. 42 atacatgaacaaccttatcatcctt 



SEQ. ID. NO. 44 gtgtttgatgccagcggctctcgga 
SEQ. ID. NO. 42 ggagggatgctctcctatgcttcca 



FIG I3e. 
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SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



TGGCATGGACGCTTATCGAGCAGCT 
TATTTCTCTTTGGCCTTGATGGATC 



TCAGGGTGGCAGCTACAAGAAGATT 
C TTTG TC TC TGAAAAGACC TTTGAA 



GGC TACTATGACAGCACCAAGGATG 
ACAC TT'TGCACCGTCAGGACC TGGA 



ATCTTTCCTGGTCCAAAACAGATAA 
TTC TCACCG TGGGC TACACGACCGC 



ATGGATTGGAGGGTCCCCCCCAGCT 
TTTTGGGGCCATGTTTGCAAAGACC 



GACCAGACCCTGGTCA-TCAAGACAT 
TGGAGAGTCC.ACGCCATC TTCAAAA 



TCCGCTTCCTGTCACAGAAACTCTT 
ATGTGAAAATGAAGAAGAAGATCAT 



TATCTCCGTCTCAGTTCTCTCCAGC 
CAAGGACCAGAAACTGC TTGTGATC 



C TGGGCATTGTCCTAGC TGTTGTCT 
GTGGGGGGCATGCTGCT. GATCGACC 



GTCTGTCCTTTAACATC TACAACTC 
TOTG-TATCCTGATCTGC TGGCAGGC 



ACATGTCCGTTATATCCAGAACTCA 
TGTGGACCCCCTGCGAAGGACAGTG 



CAGCCCAACCTGAACAACCTGAC TG 
GAGAAGTACAGCATGGAGCCGGACC 



CTGTGGGCTGCTCACTGGCTTTAGC 
CAGCAGGACGGGATAT.CTCCATCCG 
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SEQ. ID. NO. 44 tgc tgtcttccccc tggggctcgat 
SEQ. ID. NO. 42 ccctctcctggagcactgtgagaac 



SEQ. ID. NO. 44 ggttaccacattgggaggaaccagt 
SEQ. ID. NO. 42 acccatatgaccatctggcttggca 



SEQ. ID. NO. 44 ttcctttcgtctgccaggcccgcct 
SEQ. ID. NO. 42 tcgtctatgcctacaagggacttct 



SEQ ID NO. 44 ctggctcctgggcctgggctttagt 
SEQ. ID. NO. 42 catgttgttcggttgtttcttagct 



SEQ. ID. NO. 44 ctgggctacggttccatgttcacca 
SEQ. ID. NO. 42 tcggagacccgcaacgtcaccatcc 



SEQ. ID. NO. 44 aga'tttggtgggtccacacggtctt 
SEQ. ID. NO. 42 ccgcactcaacgacagcaagtacat 



SEQ. ID. NO. 44 cacaaagaaggaagaaaagaaggag 
SEQ. ID. NO. 42 cgggatgagtgtctacaacgtgggg 



SEQ. ID. NO. 44 tcgaggaagactctggaaccctgga 
SEQ. ID. NO. 42 atcatgtgcatcatcggggcc.gctg 



SEQ. ID. NO. 44 agctgtatgccacagtgggcctgct 
SEQ. ID. NO. 42 tctccttcctgacccgggaccagcc 



SEQ. ID. NO. 44 ggtgggcatggatgtcctcactctc 
SEQ. ID. NO. 42 caatgtgcagttctgcatcgtggct 



SEQ. ID. NO. 44 gccatctggcagatcgtggaccctc 
SEQ. ID. NO. 42 ctggtcatcatcttctgcagcacca 



SEQ. ID. NO. 44 tgcaccggac.cattgagacatttgc 
SEQ. ID. NO. 42 tcaccctctgcctggtattcgtgcc 



SEQ. ID. NO. 44 caaggaggaacctaaggaagatatt 
SEQ. ID. NO. 42 gaagctcatcaccctgagaacaaac 
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SEQ. ID. NO. 44 gacgtctctattctgccccagctgg 
SEQ. ID. NO. 42 ccagatgcagc'aacgcagaacaggc 



SEQ. ID. NO. 44 agcattgcagctccaggaagatgaa 
SEQ. ID. NO. 42 gattccagttcactcagaatcagaa 



SEQ. ID. NO. 44 tacatggcttggcattttctatggt 
SEQ. ID. NO. 42 gaaagaagattctaaaacgtccacc 



SEQ. ID. NO. 44 tacaaggggctgctgctgctgctgg 
SEQ. ID. NO. 42 tcggtcaccagtgtgaaccaagcca 



SEQ. ID. NO. 44 gaatcttccttgcttatgagaccaa 
SEQ. ID. NO. 42 gcacatcccgcc"tggagggcctaca 



SEQ. ID. NO. 44 gagtgtgtccactgagaagatcaat 
SEQ. ID. NO. 42 gtcagaaaaccatcgcctgcgaatg 



SEQ. ID. NO. 44 gatcaccgggctgtgggcatggcta 
SEQ. ID. NO. 42 aagatcacagagctggataaagact 



SEQ. ID. NO. 44 tctacaatgtggcagtcctgtgcct 
SEQ. ID. NO. 42 tggaagaggtcaccatgcagctgca 



SEQ. ID. NO. 44 ca.tcactgctcctgtcaccatgatt 
SEQ. ID. NO. 42 ggacacaccacaaaagaccacctac 



SEQ. ID. NO. 44 ctgtccagccagcaggatgcagcct 
SEQ. ID. NO. 42 attaaacacaaccactaccaagagc 



SEQ. ID. NO. 44 ttgcctttgcctctcttgccatagt 
SEQ. ID. NO. 42 tcaatgacatcctcaacctgggaaa 



SEQ. ID. NO. 44 tttctcctcctatatcactc'ttgtt 
SEQ. ID. NO. 42 cttcactgagagcacagatggagga 



SEQ. ID. NO. 44 gtgctctttgtgcccaagatgcgca 
SEQ. ID. NO. 42 aaggccattttaaaaaatcacctcg 



FIG. I3h. 
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SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



GCCTGATCACCCGAGGGGAATGGCA 
ATCAAAATCCCCAGC T A C A G TGGAA 



SEQ. ID. NO. 44 gtcggaggcgcaggacaccatgaag 
SEQ. ID. NO. 42 cacaacagagccctctcgaacatgc 



SEQ. ID. NO. 44 acagggtcatcgaccaacaacaacg 
SEQ. ID. NO. 42 aaagatcctatagaagatataaact 



SEQ. ID. NO. 44 aggaggagaagtcccggctgttgga 
SEQ. ID. NO. 42 ctccagaacacatccagcgtcggct 



SEQ. ID. NO. 44 gaaggagaaccgtgaactggaaaag 
SEQ. ID. NO. 42 gtccctccagctccccatcctccac 



SEQ. ID. NO. 44 atcattgctgagaaagaggagcgtg 
SEQ. ID. NO. 42 cacgcctacctcccatccatcggag 



SEQ. ID. NO. 44 tctctgaactgcgccatcaactcca 
SEQ. ID. NO. 42 gcgtggacgccagctgtgtcagccc 



SEQ. ID. NO. 44 gtctcggcagcagctccgctcccgg 
SEQ. ID. NO. 42 ctgcgtcagccccaccgccagcccc 



SEQ. ID. NO. 44 cgccacccaccgacacccccagaac 
SEQ. ID. NO. 42 cgccacagacatgtgcc.accctcct 



SEQ. ID. NO. 44 cctctgggggcctgcccaggggacc 
SEQ. ID. NO. 42 tccgagtcatggtctcggccctggc 



SEQ. ID. NO. 44 ccctgagccccccgaccggc.ttagc 
SEQ. ID. NO. 42 ggccgccatgactctggagtccatc 



SEQ. ID. NO. 44 tgtgatgggagtcgagtgcatttgc 
SEQ. ID. NO. 42 atggcgtgctgcctgagcgaggagc 



SEQ. ID. NO. 44 tttataaggcggccgccatgactct 
SEQ. ID. NO. 42 ccaaggaagcccggcggatcaacga 



. FIG. 13 i. 
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SEQ. ID. NO. 44 ggagtccatcatggcctgctgcctg 
SEQ. ID. NO. 42 cgagatcgagcggcagctccgcagg 



SEQ. ID. NO. 44 agcgaggaggccaaggaagcccggc 
SEQ. ID. NO. 42 gacaagcgggacgcccgccgggagc 



SEQ. ID. NO. 44 ggatcaacgacgagatcgagcggca 
SEQ. ID. NO. 42 tcaagctgctgctgctcgggacagg 



SEQ. ID. NO. 44 gctccgcagggacaagcgggacgcc 
SEQ. ID. NO. 42 agagagtggcaagagtacgtttatc 



SEQ. ID. NO. 44 cgccgggagctcaagctgctgctgc 
SEQ. ID. NO. 42 aagcagatgagaatcatccatgggt 



SEQ. ID. NO. 44 tcgggacaggagagagtggcaagag 
SEQ. ID. NO. 42 caggatactctgatgaagataaaag 



SEQ. ID. NO. 44 tacgtttatcaagcagatgagaatc 
SEQ. ID. NO. 42 gggcttcaccaagctggtgtatcag 



SEQ. ID. NO. 44 atccatgggtcaggatactctgatg 
SEQ. ID. NO. 42 aacatcttcacggccatgcaggcca 



SEQ. ID. NO. 44 aagataaaaggggcttcaccaacct 
SEQ. ID. NO. 42 tgatcagagccatggacacactcaa 



SEQ. ID. NO. 44 ggtgtatcagaacatcttcacggcc 
SEQ. ID. NO. 42 gatcccatacaagtatgagcacaat 



SEQ. ID. NO. 44 atgcaggccatgatcagagccatgg 
SEQ. ID. NO. 42 aaggctcatgcacaattagttcgag 



SEQ. ID. NO. 44 acacactcaagatcccatacaagta 
SEQ. ID. NO. 42 aagttgatgtggagaaggtgtctgc 



SEQ. ID. NO. 44 tgagcacaataaggctcatgcacaa 
SEQ. ID. NO. 42 ttttgagaatccatatgtagatgca 



FIG. I3j. 
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SEQ. ID. NO. 44 ttagttcgagaagt.tgatgtggaga 

SEQ. ID. NO. 42 ataaagagtttatggaatgatcctg 

SEQ. ID. NO. 44 aggtgtctgcttttgagaatccata 

SEQ. ID. NO. 42 gaatccaggaatgctatgatagacg 



SEQ. ID. NO. 44 tgtagatgcaataaagagtttatgc 
SEQ. ID. NO. 42 acgagaatatcaattatctgactct 



SEQ. ID. NO. 44 aatgatcctggaatccaggaatgct 
SEQ. ID. NO. 42 accaaatactatcttaatgacttgg 



SEQ. ID. NO. 44 atgatagacgacgagaatatcaatt 

SEQ. ID. NO. 42 accgcgtagctcaccctgcctacct 

SEQ. ID. NO. 44 atctgactctaccaaatactatctt 

SEQ. ID. NO. 42 gcctacgcaacaagatgtgcttaga 



SEQ. ID. NO. 44 aatgacttggaccgcgtagctgacc 
SEQ. ID. NO. 42 gttcgagtccccaccacagggatca 



SEQ. ID. NO. 44 ctgcctacctgcctacgcaacaaga 
SEQ. ID. NO. 42 tcgaatacccctttgacttacaaag 



SEQ. ID. NO. 44 tgtgcttagagttcgagtccccacc 
SEQ. ID. NO. 42 tgtcattttcagaatggtcgatgta 



SEQ. ID. NO. 44 acagggatcatcgaatacccctttg 
SEQ. ID. NO. 42 gggggccaaaggtcagagagaagaa 



SEQ. ID. NO. 44 acttacaaagtgtcattttcagaat 
SEQ. ID. NO. 42 aa tggatacactgctttgaaaatgt 



SEQ. ID. NO. 44 ggtcgatgtagggggccaaaggtca 
SEQ. ID. NO. 42 cacctctatcatgtttctagtagcg 



SEQ. ID. NO. 44 gagagaagaaaatggatacactgct 
SEQ. ID. NO. 42 cttagt'gaatatgatcaagttctgg 



FIG. 13 k. 
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SEQ. ID. NO. 44 ttgaaaatgtcacctctatcatgtt 
SEQ. ID. NO. 42 tggagtcagacaatgagaaccgaat 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



TCTAGTAGCGCTTAGTGAATATGAT 
GGAGGAAAGCAAGGCTCTC tttaga 



SEQ. ID. NO. 44 caagttctcgtggagtcagacaatg 
SEQ. ID. NO. 42 acaattatcacatacccctggttcc 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



agaaccgaatggaggaaagcaaggc 
agaactcctcggttattctgttctt 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



TC tctttagaacaattatcacatac 
aaacaagaaagatc ttc tagaggag 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



ccctggttccagaactcctcggtta 
aaaatcatgtattcccatctagtcg 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



TTCT-GTTC TTAAACAAGAAAGATC T 
ACTACTTCCCAGAATATGATGGACC 



SEQ. ID. NO. 44 tctagaggagaaaatcatgtattcc 
SEQ. ID. NO. 42 ccagagagatgcccaggcagcccga 



SEQ. ID. NO. 44 catctagtcgactacttcccagaat 
SEQ. ID. NO. 42 gaattcattctgaagatgttcgtgg 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



atgatggaccccagagagatgccca 
acctgaacccagacagtgacaaaat 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



ggcagcccgagaattc 
taactac tcccac ttc 



attctgaag 
acgtgcgcc 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



atgttcgtggacctgaacccagaca 
acagac accgagaatatccgc tttg 



SEQ. ID. NO. 44 
SEQ. ID. NO. 42 



gtgacaaaattatctactcccac tt 
tctttgctgccgtcaaggacaccat 



FIG. 13 L. 
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SEQ. ID. NO. 44 cacgtgcgccacagacaccgagaat 
SEQ. ID. NO. 42 cctccag.ttgaacctgaagcgctcc 



SEQ. ID. NO. 44 atccgctttgtctttgctgccgtca 

SEQ. ID. NO. 42 G G T C T G T A c 

SEQ. ID. NO. 44 aggacaccatcctccagttgaacct 
SEQ. ID. NO. 42 



SEQ. ID. NO. 44 gaagggctgcggtctgtac 
SEQ. ID. NO. 42 



FIG. 13m. 
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ClustalW Formatted Alignments 



SEQ ID NO. 45 mllllllaplflrppgaggaqtpna 
SEQ. ID. NO. 43 masprssgqpgppppppppparlll 



SEQ ID NO. 45 tsegcqi ihppweggiryrgltrdq 
SEQ. ID. NO. 43 llllplllplapgawgwargaprpp 



SEQ ID NO. 45 vkainflpvdye ieyvcrgerevvg 
SEQ. ID. NO. 43 psspplsimglmpltkevakgsigr 



SEQ ID NO 45 pkvrkclangswtdmdtpsrcvr ic 
SEQ. ID. NO. 43 gvlpavelaieqirnesllrpyfld 



SEQ ID NO 45 sksyltlengkvfltogdlpaldga 
SEQ'. ID. NO. 43 lrlydtecdnakglkafyda i kygp 



SEQ ID NO 45 rvdfrcdpdfhlvgssrsicsqgqw 
SEQ. ID. NO. 43 nhlmvfggvcpsvtsi iaeslqgwn 



SEQ ID. NO. 45 stpkphcqvnrtphserravy igal 
SEQ. ID. NO. 43 lvqls faattpvladkkkypyffrt 



SEQ ID NO 45 fpmsggwpggqacqpavemaledvn 

SEQ. ID. NO. 43 VP SDNAVNPA I LKLLKHYQWKRVGT 



SEQ ID NO. 45 srrdilpdyelklihhdskcdpgqa 
SEQ. lb NO. 43 ltqdvqrfsevrndltgvlygedie 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



TKYLYELLYNDP I K I I LMPGC S SVS 
I SDTES FSNDPCTSVKKLKGNDVR I 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



TLVAEAARMWNL I VLSYGS S S PALS 
I LOQFDQNMAAKVFCCAY E ENMYG S 



SEQ. ID. NO. 45 
SEQ. ID. NO. 43 



NRQRFPTFFRTHPSATLHNPTRVKL 
KYQWI I POWYEPSWWEQVHTEANSS 



FIG. 14a. 
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SEQ. ID. NO. 45 fekwgwkkiatiqqttevftstldd 
SEQ. ID. NO. 43 rclrknllaamegyigvdfeplssk 



SEQ. ID. NO. 45 leervkeagieitfrqsffsdpavp 
SEQ. ID. NO. 43 qiktisgktpqqyereynnkrsgvg 



SEQ. ID. NO. 45 vknlkrqdari ivglfyetearkvf 
SEQ. ID. NO. 43 pskfhgyaydgiwviaktlqramet 



SEQ. ID. NO. 45 cevykerlfgkkyvwfligwyadnw 
SEQ. ID. NO. 43 lhassrhqriqdfnytdhtlgriil 



SEQ. ID. NO. 45 fkiydpsinctvdemteaveghitt 
SEQ. ID. NO. 43 namnetnffgvtgqvvfrngermgt 



SEQ. ID. NO. 45 eivmlnpantrsisnmtsqefvekl 
SEQ. ID. NO. 43 ikftqfqdsrevkvgeynavadtle 



SEQ. ID. NO. 45 tkrlkrhpeetgg-fqeaplaydai 
SEQ. ID. NO. 43 iindtirfqgseppkdktiileqlr 



SEQ. ID. NO. 45 walalalnktsggggrsgvrledfn 
SEQ. ID. NO. 43 kislplysilsaltilgmimasafl 



SEQ. ID. NO. 45 ynnqtitdqiyramnsssfegvsgh 

SEQ. ID. NO. 43 ffniknrnqklikmsspymnnliil 

SEQ. ID. NO. 45 vvfdasgsrmawtlieqlqggsykk 

SEQ. ID. NO. 43 ggmlsyasiflfgldgsfvsektfe 

SEQ. ID. NO. 45 igyydstkddlswsktdkwiggspp 

SEQ. ID. NO. 43 tlctvrtwiltvgyttafgamfakt 



SEQ. ID. NO. 45 adqtlviktfrflsqklfisvsvls 
SEQ. ID. NO. 43 wrvhaifknvkmkkki ikdqkllvi 



SEQ. ID. NO. 45 slgivlavvclsfniynshvryiqn 
SEQ. ID. NO. 43 vggmllidlcilicwqavdplrrtv 



FIG. 14b. 
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SEQ ID. NO. 45 sqpnlnnltavgcslalaavfplgl 
SEQ. ID. NO. 43 ekysmepdpagrdisirpllehcen 

SEQ ID NO 45 dgyhigrnqfpfvcqarlwllglgf 
SEQ. ID. NO. 43 thmtiwlgivyaykgllmlfgcfla 

SEQ ID NO 45 slgygsmftkiwwvhtvftkkeekk 
SEQ. ID. NO. 43 wetrnvs i palndsky igmsvynvg 

SEQ ID NO. 45 ewrktlepwklya-tvgllvgmdvlt 
SEQ. ID. NO. 43 imciigaavsfltrdqpnvqfciva 

SEQ ID NO 45 laiwqivdplhrtietfakeepked 
SEQ. ID. NO. 43 lvi ifcstitlclvfvpklitlrtn 

SEQ ID NO 45 idvsilpqlehcssrkmntwlgify 
SEQ. ID. NO. 43 pdaatqnrrfqftqnqkkedsktst 

SEQ ID NO. 45 gykglllllgiflayetksvsteki 
SEQ. ID. NO. 43 svtsvnqastsrleglqsenhrlrm 

SEQ ID NO. 45 ndhravgmaiynvavlclitapvtm 
SEQ. ID. NO. 43 kiteldkdleevtmqlqdtpektty 

SEQ ID. NO. 45 ilssqqdaafafaslaivfssyitl 
SEQ. ID. NO. 43 ikqnhyqelndilnlgnftestdgg 

SEQ ID NO 45 vvlfvpkmrrlitrgewqseaqdtm 
SEQ. ID. NO. 43 kailknhldqnpqlqwnttepsrtc 

SEQ. ID. NO. 45 ktgsstnnneeeksrllekenrele 
SEQ. ID. NO. 43 kdpiedinspehiqrrlslqlpilh 

SEQ. ID. NO. 45 kiiaekeervselrhqlqsrqqlrs 
SEQ. ID. NO. 43 haylpsiggvdascvspcvsptasp 

SEQ. ID. NO. 45 rrhpptppepsgglprgppeppdrl 
SEQ. ID. NO. 43 rhrhvppsfrvmvsglaaamtlesi 

FIG. 14c. 
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SEQ. ID. NO. 45 scdgsrvhllykaaamtlesimacc 
SEQ. ID. NO. 43 macclseeakearrindeierqlrr 



SEQ. ID. NO. 45 lseeakearrindeierqlrrdkrd 
SEQ. ID. NO. 43 dkrdarrelkllllgtgesgkstfi 



SEQ. ID. NO. 45 arrelkllllgtgesgkstfikqmr 
SEQ. ID. NO. 43 kqmri ihgsgysdedkrgftklvyq 



SEQ. ID. NO. 45 iihgsgysdedkrgftklvyqnift 
SEQ. ID. NO. 43 niftamqamiramdtlkipykyehn 



SEQ. ID. NO. 45 amqamiramdtlkipykyehnkaha 
SEQ. ID. NO. 43 kahaqlvrevdvekvsafenpyvda 



SEQ. ID. NO. 45 qlvrevdvekvsafenpyvdaiksl 
SEQ. ID. NO. 43 ikslwndpgiqecydrrreyqlsds 



SEQ. ID. NO. 45 wndpgiqecydrrreyqlsdstkyy 
SEQ. ID. NO. 43 tkyylndldrvadpaylptqqdvlr 



SEQ. ID. NO. 45 lndldrvadpaylptqqdvlrvrvp 
SEQ. ID. NO. 43 vrvpttgi ieypfdlqsvifrmvdv 



SEQ. ID. NO. 45 ttgiieypfdlqsvifrmvdvggqr 

SEQ. ID. NO. 43 ggqrserrkwihcfenvtsimflva 

SEQ. ID. NO. 45 serrkwihcfenvtsimflvalsey 

SEQ. ID. NO. 43 lseydqvlvesdnenrmeeskalfr 



SEQ. ID. NO. 45 dqvlvesdnenrmeeskalfrti it 
SEQ. ID. NO. 43 tiitypwfqnssvilflnkkdllee 



SEQ. ID. NO. 45 ypwfqnssvilflnkkdlleekimy 
SEQ. ID. NO. 43 kimyshlvdyfpeydgpqrdaqaar 



SEQ. ID. NO. 45 shlvdyfpeydgpqrdaqaarefil 
SEQ. ID. NO. 43 efilkmfvdl.npdsdkinyshftca 



FIG. I4d. 

SUBSTITUTE SHEET (RULE 26) 



WO 99/51641 



PCT/US99/07333 



110/111 



SEQ. ID. NO. 45 kmfvdlnpdsdki iyshftcatdte 
SEQ. ID. NO. 43 tdtenirfvfaavkdtilqlnlkgc 



SEQ. ID. NO. 45 nirfvfaavkdtilqlnlkgcgly 
SEQ. ID. NO. 43 G L Y 



FIG. I4e. 
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SEQUENCE LISTING 



<110> NPS PHARMACEUTICALS , INC. 



<120> G-PROTEIN FUSION 
GABA B RECEPTORS 



<130> 241/086-PCT 



<140> TO BE ASSIGNED 
<141> HEREWITH 

<150> US 60/080, 671 
<151> 1998-04-03 



RECEPTORS AND CHIMERIC 



<160> 47 

<170> FastSEQ for Windows Version 3.0 



<210> 1 
<211> 612 
<212> PRT 
<213> Human 

<400> 1 

Met Ala Phe Tyr Ser Cys Cys Trp Val Leu Leu Ala Leu Thr Trp His 
1 .5 10 15 

Thr Ser Ala Tyr Gly Pro Asp Gin Arg Ala Gin Lys Lys Gly Asp lie 
20 25 30 



lie Leu Gly Gly 
35 

Gin Asp Leu Lys 
50 

Phe Arg Gly Phe 
65 

lie Asn Ser Ser 



lie Phe Asp Thr 
100 



Leu Phe Pro lie 
40 

Ser Arg Pro Glu 
55 

Arg Trp Leu Gin 
70 

Pro Ala Leu Leu 
85 

Cys Asn Thr Val 



His Phe Gly Val 



Ser Val Glu Cys 
60 

Ala Met lie Phe 
75 

Pro Asn Leu Thr 
90 

Ser Lys Ala Leu 
105 



Ala Ala Lys Asp 
45 

lie Arg Tyr Asn 



Ala lie Glu Glu 
80 

Leu Gly Tyr Arg 
95 

Glu Ala Thr Leu 
110 
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Ser Phe Val Ala Gin Asn Lys He Asp Ser Leu Asn Leu Asp Glu Phe 
115 120 125 

Cys Asn Cys Ser Glu His He Pro Ser Thr He Ala Val Val Gly Ala 
130 135 140 

Thr Gly Ser Gly Val Ser Thr Ala Val Ala Asn Leu Leu Gly Leu Phe 
145 150 155 160 

Tyr He Pro Gin Val Ser Tyr Ala Ser Ser Ser Arg Leu Leu Ser Asn 
165 170 175 

Lys Asn Gin Phe Lys Ser Phe Leu Arg Thr lie Pro Asn Asp Glu His 
180 185 190 

Gin Ala Thr Ala Met Ala Asp He He Glu Tyr Phe Arg Trp Asn Trp 
195 200 205 

Val Gly Thr He Ala Ala Asp Asp Asp Tyr Gly Arg Pro Gly lie Glu 
210 215 220 

Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp lie Cys He Asp Phe Ser 
225 230 235 240 

Glu Leu He Ser Gin Tyr Ser Asp Glu Glu Glu He Gin His Val Val 
245 250 255 

Glu Val He Gin Asn Ser Thr Ala Lys Val He Val Val Phe Ser Ser 
260 265 270 

Gly Pro Asp Leu Glu Pro Leu He Lys Glu He Val Arg Arg Asn He 
275 280 285 

Thr Gly Lys He Trp Leu Ala Ser Glu Ala Trp Ala Ser Ser Ser Leu 
290 295 300 

He Ala Met Pro Gin Tyr Phe His Val Val Gly Gly Thr He Gly Phe 
305 310 315 320 

Ala Leu Lys Ala Gly Gin He Pro Gly Phe Arg Glu Phe Leu Lys Lys 
325 330 335 - 

Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys Glu Phe Trp 
340 345 350 

Glu Glu Thr Phe Asn Cys His Leu Gin Glu Gly Ala Lys Gly Pro Leu 
355 360 365 

Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly Asp Arg Phe 
370 . 375 380 

Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly Asp Glu Asn 
385 390 395 400 
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lie Ser Ser Val Glu Thr Pro Tyr lie Asp Tyr Thr His Leu Arg lie 
405 410 415 

Ser Tyr Asn Val Tyr Leu Ala Val Tyr Ser lie Ala His Ala Leu Gin 
420 425 430 

Asp lie Tyr Thr Cys Leu Pro Gly Arg Gly Leu Phe Thr Asn Gly Ser 
435 440 445 

Cys Ala Asp lie Lys Lys Val Glu Ala Trp Gin Val Leu Lys His Leu 
450 455 460 

Arg His Leu Asn Phe Thr Asn Asn Met Gly Glu Gin Val Thr Phe Asp 
465 470 475 480 

Glu Cys Gly Asp Leu Val Gly Asn Tyr Ser lie lie Asn Trp His Leu 
485 490 495 

Ser Pro Glu Asp Gly Ser lie Val Phe Lys Glu Val Gly Tyr Tyr Asn 
500 505 510 

Val Tyr Ala Lys Lys Gly Glu Arg Leu Phe lie Asn Glu Glu Lys lie 
515 520 525 

Leu Trp Ser Gly Phe Ser Arg Glu Val Pro, Phe Ser Asn Cys Ser Arg 
530 535 540 

Asp Cys Leu Ala Gly Thr Arg Lys Gly lie lie Glu Gly Glu Pro Thr 
545 550 555 560 

Cys Cys Phe Glu Cys Val Glu Cys Pro Asp Gly Glu Tyr Ser Asp Glu 
565 570 575 

Thr Asp Ala Ser Ala Cys Asn Lys Cys Pro Asp Asp Phe Trp Ser Asn 
580 585 590 

Glu Asn His Thr Ser Cys lie Ala Lys Glu lie Glu Phe Leu Ser Trp 
595 600 605 

Thr Glu Pro Phe 
610 



<210> 2 
<211> 590 
<212> PRT 
<213> Human 

<400> 2 



Met Leu Leu 
1 



Leu Leu 
5 



Leu Leu Ala 



Pro Leu Phe Leu Arg Pro Pro Gly 
10 15 



WO 99/51641 



PCT/US99/07333 



Ala Gly Gly Ala Gin Thr Pro Asn Ala Thr Ser Glu Gly Cys Gin He 
20 25 30 

He His Pro Pro Trp Glu Gly Gly He Arg Tyr Arg Gly Leu Thr Arg 
35 40 45 

Asp Gin Val Lys Ala He Asn Phe Leu" Pro Val Asp Tyr Glu lie Glu 
50 55 60 

Tyr Val Cys Arg Gly Glu Arg Glu Val Val Gly Pro Lys Val Arg Lys 
65 70 75 80 

Cys Leu Ala Asn Gly Ser Trp Thr Asp Met Asp Thr Pro Ser Arg Cys 
85 90 95 

Val Arg He Cys Ser Lys Ser Tyr Leu Thr Leu Glu Asn Gly Lys Val 
100 105 HO 

Phe Leu Thr Gly Gly Asp Leu Pro Ala Leu Asp Gly Ala Arg Val Asp 
115 120 125 

Phe Arg Cys Asp Pro Asp Phe His Leu Val Gly Ser Ser Arg Ser He 
130 . 135 140 

Cys Ser Gin Gly Gin Trp Ser Thr Pro Lys Pro His Cys Gin Val Asn 
145 150 155 160 

Arq Thr Pro His Ser Glu Arg Arg Ala Val Tyr He Gly Ala Leu Phe 
165 170 175 

Pro Met Ser Gly Gly Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val 
180 185 190 

Glu Met Ala Leu Glu Asp Val Asn Ser Arg Arg Asp He Leu Pro Asp 
195 200 205 

Tyr Glu Leu Lys Leu He His His Asp Ser Lys Cys Asp Pro Gly Gin 
210 215 220 

Ala Thr Lys Tyr Leu Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He 
225 230 235 240 

He Leu Met Pro Gly Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala 
245 250 255 

Ala Arg Met Trp Asn Leu He Val Leu Ser Tyr Gly Ser Ser Ser Pro 
260 265 270 

Ala Leu Ser Asn Arg Gin Arg Phe Pro Thr Phe Phe Arg Thr His Pro 
275 280 285 

Ser Ala Thr Leu His Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp 
290 295 300 
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Gly Trp Lys Lys lie Ala Thr lie Gin Gin Thr Thr Glu Val Phe" Thr 
305 310 315 320 

Ser Thr Leu Asp Asp Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu 
325 330 . 335 

He Thr Phe Arg Gin Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys 
340 345 350 

Asn Leu Lys Arg Gin Asp Ala Arg He He Val Gly Leu Phe Tyr Glu 
355 360 365 

Thr Glu Ala Arg Lys Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe 
370 375 380 

Glv Lvs Lys Tyr Val Trp Phe Leu He Gly Trp Tyr Ala Asp Asn Trp 
38 5 390 395 400 

Phe Lys He Tyr Asp Pro Ser He Asn Cys Thr Val Asp Glu Met Thr 
405 410 415 

Glu Ala Val Glu Gly His He Thr Thr Glu He Val Met Leu Asn Pro 
420 425 430 

Ala Asn Thr Arg Ser He Ser Asn Met Thr Ser Gin Glu Phe Val Glu 
435 440 445 

Lys Leu Thr Lys Arg Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe 
450 455 460 

Gin Glu Ala Pro Leu Ala Tyr Asp Ala He Trp Ala Leu Ala Leu Ala 
465 470 475 480 

Leu Asn Lys Thr Ser Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Glu 
485 490 495 

Asp Phe Asn Tyr Asn Asn Gin Thr He Thr Asp Gin He Tyr Arg Ala 
500 505 510 

Met Asn Ser Ser Ser Phe Glu Gly Val Ser Gly His Val Val Phe Asp 
515 520 525 

Ala Ser Gly Ser Arg Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly 
530 535 540 

Gly Ser Tyr Lys Lys He Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu 
545 550 555 560 

Ser Trp Ser Lys Thr Asp Lys Trp He Gly Gly Ser Pro Pro Ala Asp 
565 570 575 

Gin Thr Leu Val He Lys Thr Phe Arg Phe Leu Ser Gin Lys 
580 585 590 
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<210> 3 
<211> 473 
<212> PRT 
<213> Human 

<400> 3 



Met Gly Pro Gly Ala Pro Phe Ala Arg Val Gly Trp Pro Leu Pro Leu 

! 5 10 

L eu Val Val Met Ala Ala Gly Val Ala Pro Val Trp Ala Ser His Ser 



20 



Pro His Leu Pro Arg Pro His Ser Arg Val Pro Pro His Pro Ser Ser 



35 



40 



Glu Arg Arg Ala Val Tyr He Gly Ala Leu Phe Pro Met Ser Gly Gly 

50 55 
Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val Glu Met: Ala Leu Glu 



65 70 



Asp Val Asn Ser Arg Arg Asp He Leu Pro Asp Tyr Glu Leu Lys Leu 



85 



He His His Asp Ser Lys Cys Asp Pro Gly Gin Ala Thr Lys Tyr Leu 

100 105 

Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He He Leu Met Pro Gly 

115 120 
Cys ser Ser Val Ser Thr Leu Val Ala Glu Ala Ala Arg Met Trp Asn 

130 135 
Leu He val Leu Ser Tyr Gly Ser Ser Ser Pro Ala Leu Ser Asn Arg 
145 I 50 15 

Gin Arg Phe Pro Thr Phe Phe Arg Thr HI. Pro Ser Ala Thr Leu His 

Glu Lys Trp Gly Trp Lys Lys He 



Asn Pro Thr Arg Val Lys Leu Phe 



180 



185 



190 



Ala Thr He Gin Gin Thr Thr Glu Val Phe Thr Ser Thr Leu Asp Asp 

195 200 
Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu He Thr Phe Arg Gin 
210 215 220 

Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys Asn Leu Lys Arg Gin 
225 230 235 

Asp Ala Arg He He Val Gly Leu Phe Tyr Glu Thr Glu Ala Arg Lys 
245 250 
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Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe Gly Lys Lys Tyr Val 
260 265 270 

Trp Phe Leu He Gly Trp Tyr Ala Asp Asn Trp Phe Lys He Tyr Asp 
275 280 285 

Pro Ser He Asn Cys Thr Val Asp Glu Met Thr Glu Ala Val Glu Gly 



290 295 
His lie Thr Thr Glu He Val Met Leu Asn Pro Ala Asn Thr Arg Ser 
305 31° 315 

lie Ser Asn Met Thr Ser Gin Glu Phe Val Glu Lys Leu Thr Lys Arg 
325 330 



Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe Gin Glu Ala Pro Leu 
340 345 

Ala Tyr Asp Ala He Trp Ala Leu Ala Leu Ala Leu Asn Lys Thr Ser 
355 360 365 

Glv Gly Gly Gly Arg Ser Gly Val Arg Leu Glu Asp Phe Asn Tyr Asn 

370 3 ?5 380 

Asn Gin Thr He Thr Asp Gin He Tyr Arg Ala Met Asn Ser Ser Ser 
385 390 3 ^ 



Phe Glu Gly Val Ser Gly His 

405 410 



val Val Phe Asp Ala Ser Gly Ser Arg 
410 415 

Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly Gly Ser Tyr Lys Lys 
420 425 

lie Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu Ser Trp Ser Lys Thr 
435 44 0 445 

Asp Lys Trp He Gly Gly Ser Pro Pro Ala Asp Gin Thr Leu Val lie 
450 460 

Lys Thr Phe Arg Phe Leu Ser Gin Lys 
465 470 



<210> 4 
<211> 480 
<212> PRT 
<213> Human 



<400> 4 

Met Ala Ser Pro Arg Ser Ser Gly Gin Pro Gly Pro Xaa Pro Pro Pro 
1 5 10 iS 
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Pro Pro 



Pro Pro Ala Arg Leu Leu Leu Leu Leu Leu Leu Pro Leu Leu 

25 30 

Gly Ala Trp Gly Trp Ala Arg Gly Ala Pro Arg 



20 



40 



45 



Leu Pro Leu Ala Pro 
35 

Pro Pro Pro Ser Ser Pro Pro Leu Ser He Met Gly Leu Met Pro Leu 

50 55 60 

Thr Lys Glu Val Ala Lye Gly Ser He Gly Arg Gly val Leu Pro Ala 
65 70 

Val Glu Leu Ala He Glu Gin He Arg Asn Glu Ser Leu Leu Arg Pro 
85 90 

Tyr Phe Leu Asp Leu Arg Leu Tyr Asp Thr Glu Cys Asp Asn Ala Lys 
100 105 

Gly Leu Lys Ala Phe Tyr Asp Ala He Lys Tyr Gly Pro Asn His Leu 

115 120 
Met Val Phe Gly Gly Val Cys Pro Ser Val Thr Ser He He Ala Glu 

130 

Ser Leu Gin Gly Trp Asn Leu Val Gin Leu Ser Phe Ala Ala Thr Thr 



145 



150 



p ro Val Leu Ala Asp Lys Lys Lys Tyr Pro Tyr Phe Phe Arg Thr Val 

165 170 

Pro Ser Asp Asn Ala Val Asn Pro Ala He Leu Lys Leu Leu Lys His 

180 185 
Tyr Gin Trp Lys Arg Val Gly Thr Leu Thr Gin Asp Val Gin Arg Phe 

195 200 
ser Glu val Arg Asn Asp Leu Thr Gly Val Leu Tyr Gly Glu Asp He 

210 215 220 

Glu He Ser Asp Thr Glu Ser Phe Ser 



Asn Asp Pro Cys Thr Ser Val 



225 



230 



235 



240 



Lys Lys Leu Lys Gly Asn Asp Val Arg lie He Leu Gly Gin Phe Asp 



Gin Asn Met Ala Ala Lys Val Phe Cys cys Ala Tyr Glu Glu Asn Met 



260 265 



Tyr Gly ser Lys Tyr Gin Trp He He Pro Gly Trp Tyr Glu Pro Ser 

275 280 

Glu Gin val His Thr Glu Ala Asn Ser Ser Arg Cys Leu Arg 



Trp Trp Glu Gin vai *ns ^ ~- 30Q 

290 295 

Ly3 Asn Leu Leu Ala Ala Met Glu Gly Tyr He Gly Val Asp Phe Glu 



305 310 
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Pro Leu Ser Ser Lys Gin He Lys Thr lie Ser Gly Lys Thr Pro Gin 

Gin Tyr Glu Arg Qlu Tyr Asn Asn Lys Arg Ser Gly Val gy Pro Ser 
340 345 

Lys Phe His Gly Tyr Ala Tyr Asp Gly He Trp Val lie Ala Lys Thr 

355 360 
Leu Gin Arg Ala Met Glu Thr Leu His Ala Ser Ser Arg His Gin Arg 
370 3 75 380 



H. Gin Asp Phe Asn Tyr Thr Asp His Thr Leu Gly Arg He He Leu 

385 390 

A sn Ala Met Asn Glu Thr Asn Phe Phe Gly Val Thr Gly Gin Val Val 
405 410 
Arg Asn Gly Glu Arg Met Gly Thr He Lys Phe Thr Gin Phe Gin 

3 AO^. 



Phe 



420 425 



Asp Ser Arg 
435 



Leu Glu lie He Asn Asp 
450 



Glu Val Lys Val Gly Glu Tyr Asn Ala Val Ala Asp Thr 



440 



445 



Thr He Arg Phe Gin Gly Ser Glu Pro Pro 



455 



460 



Lys Asp Lys Thr lie He Leu Glu Gin Leu Arg Lys He Ser Leu Pro 
465 470 4 



<210> 5 

<211> 583 

<212> PRT 

<213> Human 

<40O> 5 

Met Val Cys Glu Gly Lys Arg Ser Ala Ser Cys Pro Cys Phe Phe Leu 

1 5 10 

Leu Thr Ala Lys Phe Tyr Trp He Leu Thr Met Met Gin Arg Thr His 
20 25 30 

Ser Gin Glu Tyr Ala His Ser He Arg Val Asp Gly Asp He He Leu 
35 "0 "5 

Gly Gly Leu Phe Pro Val His Ala Lys Gly Glu Arg Gly Val Pro Cys 
50 55 6° 

Gly Glu Leu Lys Lys Glu Lys Gly He His Arg Leu Glu Ala Met Leu 
65 ™ 75 
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Tyr Ala lie Asp Gin He Asn Lys Asp Pro Asp Leu Leu Ser Asn He 
85 90 95 

Thr Leu Gly Val Arg He Leu Asp Thr Cys Ser Arg Asp Thr Tyr Ala 
100 IO 5 lia 



Leu Glu Gin Ser Leu Thr Phe Val Gin Ala Leu He Glu Lys Asp Ala 
115 120 125 



Ser Asp Val Lys Cys Ala Asn Gly Asp Pro Pro lie Phe Thr Lys Pro 
130 135 140 

Asp Lys He Ser Gly Val He Gly Ala Ala Ala Ser Ser Val Ser lie 
. . , 155 



145 



Met Val Ala Asn He Leu Arg Leu Phe Lys He Pro Gin He Ser Tyr 
165 170 175 

Ala Ser Thr Ala Pro Glu Leu Ser Asp Asn Thr Arg Tyr Asp Phe Phe 
180 I 85 190 

Ser Arq Val Val Pro Pro Asp Ser Tyr Gin Ala Gin Ala Met Val Asp 
195 200 205 

He val Thr Ala Leu Gly Trp Asn Tyr Val Ser Thr Leu Ala Ser Glu 
210 215 220 

Gly Asn Tyr Gly Glu Ser Gly Val Glu Ala Phe Thr Gin He Ser Arg 
225 230 



235 240 



Glu lie Gly Gly Val Cys He Ala Gin Ser Gin Lys He Pro Arg Glu 
245 250 255 

Pro Arg Pro Gly Glu Phe Glu Lys He He Lys Arg Leu Leu Glu Thr 
260 265 270 



Pro Asn Ala Arg Ala Val He Met Phe Ala Asn Glu Asp Asp He Arg 
275 280 285 

lie Leu Glu Ala Ala Lys Lys Leu Asn Gin Ser Gly His Phe Leu 



Arg 

290 



295 300 



Trp He Gly Ser Asp Ser Trp Gly Ser Lys He Ala Pro Val Tyr Gin 

310 315 



305 



Gin Glu Glu lie Ala Glu Gly Ala Val Thr He Leu Pro Lys Arg Ala 
325 330 335 



Ser 



He Asp Gly Phe Asp Arg Tyr Phe Arg Ser Arg Thr Leu Ala Asn 



340 



345 350 



Asn Arg Arg Asn Val Trp Phe Ala Glu Phe Trp Glu Glu Asn Phe Gly 
355 360 365 
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Cvs Lys Leu Gly Ser His Gly Lys Arg Asn Ser His He Lys Lys Cys 
370 375 380 

Tnr Gly Leu Glu Arg lie Ala Arg Asp Ser Ser Tyr Glu Gin Glu Gly 
385 390 395 



Lys Val Gin Phe Val He Asp Ala Val Tyr Ser Met Ala Tyr Ala Leu 
405 410 

His Asn Met His Lys Asp Leu Cys Pro Gly Tyr He Gly Leu Cys Pro 
420 423 

Arg Met Ser Thr He Asp Gly Lys Glu Leu Leu Gly Tyr He Arg Ala 
435 440 

val Asn Phe Asn Gly Ser Ala Gly Thr Pro Val Thr Phe Asn Glu Asn 

450 4 " 460 

Gly Asp Ala Pro Gly Arg Tyr Asp He Phe Gin Tyr Gin He Thr Asn 
465 470 475 

Lys Ser Thr Glu Tyr Lys Val He Gly His Trp Thr Asn Gin Leu His 

Leu Lys Val Glu Asp Met Gin Trp Ala His Arg Glu His Thr His Pro 

500 505 

Ala Ser Val Cys Ser Leu Pro Cys Lys Pro Gly Glu Arg Lys Lys Thr 
515 520 525 

Gly Val Pro Cys Cys Trp His Cys Glu Arg Cys Glu Gly Tyr 



val Lys Gly 



535 



530 

Asn Tyr Gin Val Asp Glu Leu Ser Cys Glu Leu Cys Pro Leu Asp Gin 
545 550 555 



540 



Arg Pro Asn Met Asn Arg Thr Gly Cys Gin Leu He Pro He lie Lys 
c 65 570 => /0 



565 

Leu Glu Trp His Ser Pro Trp 
580 



<210> 6 
<211> 250 
<212> PRT 
<213> Human 



<400> 6 

Gly He Ala Leu Thr Leu Phe Ala Val Leu Gly He Phe Leu Thr Ala 

- 10 13 
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Phe Val Leu Gly Val Phe He Lys Phe Arg Asn Thr Pro lie Val Lys 
20 



25 30 



Ala Thr Asn Arg Glu Leu Ser Tyr Leu Leu Leu Phe Ser Leu Leu Cys 
35 40 45 . 

Cys Phe Ser Ser Ser Leu Phe Phe He Gly Glu Pro Gin Asp Trp Thr 

50 55 60 



Ala Phe Gly He Ser Phe Val Leu Cys He 
> fij. *^ »-> »■» * — ip ~ " 

65 



Cys Arg Leu Arg Gin Pro 

70 75 



Ser Cys lie Leu Val Lys Thr Asn Arg Val Leu Leu Val Phe Glu Ala 
85 90 95 

Lys lie Pro Thr Ser Phe His Arg Lys Trp Trp Gly Leu Asn Leu Gin 
Y 100 105 HO 

Phe Leu Leu Val Phe Leu Cys Thr Phe Met Gin He Val He Cys Val 
115 120 125 



He Trp Leu Tyr Thr Ala Pro Pro Ser Ser Tyr Arg Asn Gin Glu Leu 
Glu Asp Glu He lie Phe He Thr Cys His Glu Gly Ser Leu Met Ala 



145 150 



Leu Gly Phe Leu He Gly Tyr Thr Cys Leu Leu Ala Ala He Cys Phe 
165 l" 70 175 

Phe Phe Ala Phe Lys Ser Arg Lys Leu Pro Glu Asn Phe Asn Glu Ala 
180 185 190 

Lys Phe lie Thr Phe Ser Met Leu He Phe Phe He Val Trp He Ser 



Phe He 
210 



195 200 205 

Pro Ala Tyr Ala Ser Thr Tyr Gly Lys Phe Val Ser Ala Val 
215 220 



Glu Val lie Ala He Leu Ala Ala Ser Phe Gly Leu Leu Ala Cys He 
225 230 235 240 

Phe Phe Asn Lys He Tyr He He Leu Phe 
245 250 



<210> 7 
<211> 267 
<212> PRT 
<213> Human 
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<400> 7 

Leu Phe lie Ser Val Ser Val Leu Ser Ser Leu Gly lie Val Leu Ala 
1 5 10 15 

Val Val Cys Leu Ser Phe Asn lie Tyr Asn Ser His Val Arg Tyr He 
20 25 30 

Gin Asn Ser Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser 
35 40 45 

Leu Ala Leu Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He 
50 55 60. 

Gly Arg Asn Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu 
65 70 75 80 

Gly Leu Gly Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp 
85 90 95 

Trp Val His Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg 
100 105 . HO 

Lvs Thr Leu Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val 
115 120 125 

Gly Met Asp Val Leu Thr Leu Ala He Trp Gin He Val Asp Pro Leu 
130 135 140 

His Arq Thr He Glu Thr Phe Ala Lys Glu Glu Pro Lys Glu Asp He 
145 150 155 160 

Asp Val Ser He Leu Pro Gin Leu Glu His Cys Ser Ser Arg Lys Met 
165 170 175 

Asn Thr Trp Leu Gly He Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu 
180 185 190 

Leu Gly He Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys 
195 200 205 

He Asn Asp His Arg Ala Val Gly Met Ala He Tyr Asn Val Ala Val 
210 215 220 

Leu Cys Leu He Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin 
225 230 235 240 

Asp Ala Ala Phe Ala Phe Ala Ser Leu Ala He Val Phe Ser Ser Tyr 
245 250 255 



He Thr Leu Val Val Leu Phe Val Pro Lys Met 
260 265 
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<210> 8 

<211> 267 

<212> PRT 

<213> Human 

<400> 8 

Leu Phe lie Ser Val Ser Val Leu Ser Ser Leu Gly He Val Leu Ala 
1.5 10 15 

Val Val Cys Leu Ser Phe Asn He Tyr Asn Ser His Val Arg Tyr He 
20 25 30 

Gin Asn Ser Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser 
35 40 45 

Leu Ala Leu Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He 
50 55 60 

Gly Arg Asn Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu 
65 70 75 . 80 

Gly Leu Gly Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp 
85 90 95 

Trp Val His Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg 
100 105 HO 

Lys Thr Leu Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val 
115 120 125 

Gly Met Asp Val Leu Thr Leu Ala He Trp Gin He Val Asp Pro Leu 
130 135 140 

His Arg Thr He Glu Thr Phe Ala Lys Glu Glu Pro Lys Glu Asp He 
145 150 155 160 

Asp Val Ser He Leu Pro Gin Leu Glu His Cys Ser Ser Arg Lys Met 
165 170 175 

Asn Thr Trp Leu Gly He Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu 
180 185 190 

Leu Gly He Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys 
195 200 205 

He Asn Asp His Arg Ala Val Gly Met Ala He Tyr Asn Val Ala Val 
210 215 220 

Leu Cys Leu He Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin 
225 230 235 240 
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Asp Ala Ala Phe Ala Phe Ala Ser Leu Ala lie Val Phe Ser Ser Tyr 
245 250 255 

lie Thr Leu Val Val Leu Phe Val Pro Lys Met 
260 265 



<210> 9 
<211> 264 
<212> PRT 
<213> Human 

<400> 9 

Leu Tyr Ser lie Leu Ser Ala Leu Thr lie Leu Gly Met lie Met Ala 
15 10 15 

Ser Ala Phe Leu Phe Phe Asn lie Lys Asn Arg Asn Gin Lys Leu lie 
20 25 30 

Lys Met Ser Ser Pro Tyr Met Asn Asn Leu lie lie Leu Gly Gly Met 
35 40 45 

Leu Ser Tyr Ala Ser lie Phe Leu Phe Gly Leu Asp Gly Ser Phe Val 
50 55 60 

Ser Glu Lys Thr Phe Glu Thr Leu Cys Thr Val Arg Thr Trp lie Leu 
65 70 75 80 

Thr Val Gly Tyr Thr Thr Ala Phe Gly Ala Met Phe Ala Lys Thr Trp 
85 90 95 

Arg Val His Ala lie Phe Lys Asn Val Lys Met Lys Lys Lys lie lie 
100 105 110 

Lys Asp Gin Lys Leu Leu Val lie Val Gly Gly Met Leu Leu He Asp 
115 120 125 

Leu Cys He Leu He Cys Trp Gin Ala Val Asp Pro Leu Arg Arg Thr 
130 135 140 

Val Glu Lys Tyr Ser Met Glu Pro Asp Pro Ala Gly Arg Asp He Ser 
145 150 155 160 

He Arg Pro Leu Leu Glu His Cys Glu Asn Thr His Met Thr He Trp 
165 170 175 

Leu Gly He Val Tyr Ala Tyr Lys Gly Leu Leu Met Leu Phe Gly Cys 
180 185 190 

Phe Leu Ala Trp Glu Thr Arg Asn Val Ser He Pro Ala Leu Asn Asp 
195 200 205 
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Ser Lys Tyr He Gly Met Ser Val Tyr Asn Val Gly He Met Cys He 
210 215 220 

He Gly Ala Ala Val Ser Phe Leu Thr Arg Asp Gin Pro Asn Val Gin 
225 230 235 240 

Phe Cys He Val Ala Leu Val He He Phe Cys Ser Thr He Thr Leu 
245 250 255 

Cys Leu Val Phe Val Pro Lys Leu 
260 



<210> 10 
<211> 260 
<212> PRT 
<213> Human 

<400> 10 

Ala Val Val Pro Val Phe Val Ala He Leu Gly lie He Ala Thr Thr 
15 10 15 



Phe Val He Val Thr Phe Val Arg 
20 

Ala Ser Gly Arg Glu Leu Ser Tyr 
35 40 

Cys Tyr Ser He Thr Phe Leu Met 
50 55 



Tyr Asn Asp Thr Pro He Val Arg 
25 30 

Val Leu Leu Thr Gly He Phe Leu 
45 

He Ala Ala Pro Asp Thr He He 
60 



Cys Ser Phe Arg Arg Val Phe Leu Gly Leu Gly Met Cys Phe Ser Tyr 
65 70 75 80 

Ala Ala Leu Leu Thr Lys Thr Asn Arg He His Arg He Phe Glu Gin 
85 90 95 

Gly Lys Lys Ser Val Thr Ala Pro Lys Phe He Ser Pro Ala Ser Gin 
100 105 110 

Leu Val He Thr Phe Ser Leu He Ser Val Gin Leu Leu Gly Val Phe 

115 120 125 

Val Trp Phe Val Val Asp Pro Pro His He He He Asp Tyr Gly Glu 
130 135 140 

Gin. Arg Thr Leu Asp Pro Glu Lys Ala Arg Gly Val Leu Lys Cys Asp 
145 150 155 160 



He Ser Asp Leu Ser Leu lie Cys Ser Leu Gly Tyr Ser He Leu Leu 
165 170 175 
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Met Val Thr Cys Thr Val Tyr Ala lie Lys Thr Arg Gly Val Pro Glu 
180 185 190 

Thr Phe Asn Glu Ala Lys Pro He Gly Phe Thr Met Tyr Thr Thr Cys 
195 200 205 

He He Trp Leu Ala Phe He Pro He Phe Phe Gly Thr Ala Gin Ser 
210 215 220 

Ala Glu Lys Met Tyr He Gin Thr Thr Thr Leu Thr Val Ser Met Ser 
225 230 235 240 

Leu Ser Ala Ser Val Ser Leu Gly Met Leu Tyr Met Pro Lys Val Tyr 
245 250 255 



He He He Phe 
260 



<210> 11 
<211> 216 
<212> PRT 
<213> Human 

<400> 11 

Lys Pro Ser Arg Asn Thr He Glu Glu Val Arg Cys Ser Thr Ala Ala 
15 10 15 

His Ala Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val 
20 25 30 

Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro 
35 40 45 

Ser Ser Ser He Ser Ser Lys Ser Asn Ser Glu Asp Pro Phe Pro Gin 
50 55 60 

Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr Gin Gin Glu 
65 70 75 80 

Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg Ser Gin Gin 
85 90 95 

Gin Pro Arg Cys Lys Gin Lys Val He Phe Gly Ser Gly Thr Val Thr 
100 105 110 

Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met Ala His Gly 
115 120 125 

Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser Ser Asp Thr 
130 135 140 
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Leu Thr Arg His Gin Pro Leu Leu 
145 150 

Leu Asp Leu Thr Val Gin Glu Thr 
165 

Asp Gin Arg Pro Glu Val Glu Asp 
180 

Val Val Ser Ser Ser Gin Ser Phe 
195 200 

Val Thr Glu Asn Val Val Asn Ser 
210 215 
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Pro Leu Gin Cys Gly Glu Thr Asp 
155 160 

Gly Leu Gin Gly Pro Val Gly Gly 
170 ' 175 

Pro Glu Glu Leu Ser Pro Ala Leu 
185 190 

Val lie Ser Gly Gly Gly Ser Thr 
205 



<210> 12 
<211> 104 
<212> PRT 
<213> Human 

<400> 12 

Arg Arg Leu lie Thr Arg Gly Glu Trp Gin Ser Glu Ala Gin Asp Thr 
15 10 15 

Met Lys Thr Gly Ser Ser Thr Asn Asn Asn Glu Glu Glu Lys Ser Arg 
20 25 30 

Leu Leu Glu Lys Glu Asn Arg Glu Leu Glu Lys lie lie Ala Glu Lys 
35 40 45 

Glu Glu Arg Val Ser Glu Leu Arg His Gin Leu Gin Ser Arg Gin Gin 
50 55 60 

Leu Arg Ser Arg Arg His Pro Pro Thr Pro Pro Glu Pro Ser Gly Gly 
65 7 0 7.5 80 

Leu Pro Arg Gly Pro Pro Glu Pro Pro Asp Arg Leu Ser Cys Asp Gly 
85 90 95 



Ser Arg Val His Leu Leu Tyr Lys 
100 



<210> 13 
<211> 104 
<212> PRT 
<213> Human 
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<400> 13 



Arg Arg Leu lie Thr Arg Gly Glu Trp Gin Ser Glu Ala Gin Asp Thr 
15 10 15 

Met Lys Thr Gly Ser Ser Thr Asn Asn Asn Glu Glu Glu Lys Ser Arg 
20 25 30 

Leu Leu Glu Lys Glu Asn Arg Glu Leu Glu Lys lie lie Ala Glu Lys 
35 40 45 

Glu Glu Arg Val Ser Glu Leu Arg His Gin Leu Gin Ser Arg Gin Gin 
50 55 60 

Leu Arg Ser Arg Arg His Pro Pro Thr Pro Pro Glu Pro Ser Gly Gly 
65 70 75 80 

Leu Pro Arg Gly Pro Pro Glu Pro Pro Asp Arg Leu Ser Cys Asp Gly 
85 90 95 



Ser Arg Val His Leu Leu Tyr Lys 
100 



<210> 14 
<211> 197 
<212> PRT 
<213> Human 

<400> 14 

He Thr Leu Arg Thr Asn Pro Asp Ala Ala Thr Gin Asn Arg Arg Phe 
15 10 15 

Gin Phe Thr Gin Asn Gin Lys Lys Glu Asp Ser Lys Thr Ser Thr Ser 
20 25 30 

Val Thr Ser Val Asn Gin Ala Ser Thr Ser Arg Leu Glu Gly Leu Gin 
35 40 45 

Ser Glu Asn His Arg Leu Arg Met Lys He Thr Glu Leu Asp Lys Asp 
50 55 60 

Leu Glu Glu Val Thr Met Gin Leu Gin Asp Thr Pro Glu Lys Thr Thr 
65 70 75 80 

Tyr He Lys Gin Asn His Tyr Gin Glu Leu Asn Asp He Leu Asn Leu 
85 90 95 



Gly Asn Phe Thr Glu Ser Thr Asp Gly Gly Lys Ala He Leu Lys Asn 
100 105 110 
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His Leu Asp Gin Asn Pro Gin Leu Gin Trp Asn Thr Thr Glu Pro Ser 
115 120 125 

Arg Thr Cys Lys Asp Pro He Glu Asp He Asn Ser Pro Glu His He 
130 135 140 

Gin Arg Arg Leu Ser Leu Gin Leu Pro He Leu His His Ala Tyr Leu 
145 150 155 160 

Pro Ser lie Gly Gly Val Asp Ala Ser Cys Val Ser Pro Cys Val Ser 
165 170 175 

Pro Thr Ala Ser Pro Arg His Arg His Val Pro Pro Ser Phe Arg Val 
180 185 190 

Met Val Ser Gly Leu 
195 



<210> 15 
<211> 65 
<212> PRT 
<213> Human 

<400> 15 

His Pro Glu Gin Asn Val Gin Lys Arg Lys Arg Ser Phe Lys Ala Val 
15 10 15 

Val Thr Ala Ala Thr Met Gin Ser Lys Leu He Gin Lys Gly Asn Asp 
20 25 30 

Arg Pro Asn Gly Glu Val Lys Ser Glu Leu Cys Glu Ser Leu Glu Thr 
35 40 45 

Asn Ser Lys Ser Ser Val Glu Phe Pro Met Val Lys Ser Gly Ser Thr 
50 55 60 

Ser 
65 



<210> 16 
<211> 374 
<212> PRT 
<213> Human 

<400> 16 



Met Ala Arg Ser Leu Thr Trp Gly Cys Cys Pro Trp Cys Leu Thr Glu 
15 10 15 
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Glu Glu Lys Thr Ala Ala Arg lie Asp Gin Glu lie Asn Arg lie Leu 
20 25 30 

Leu Glu Gin Lys Lys Gin Glu Arg Glu Glu Leu Lys Leu Leu Leu Leu 
35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg lie 
50 55 60 

lie His Gly Val Gly Tyr Ser Glu Glu Asp Arg Arg Ala Phe Arg Leu 
65 70 75 80 

Leu lie Tyr Gin Asn lie Phe Val Ser Met Gin Ala Met lie Asp Ala 
85 90 95 

Met Asp Arg Leu Gin lie Pro Phe Ser Arg Pro Asp Ser Lys Gin His 
100 105 110 

Ala Ser Leu Val Met Thr Gin Asp Pro Tyr Lys Val Ser Thr Phe Glu 
115 120 125 

Lys Pro Tyr Ala Val Ala Met Gin Tyr Leu Trp Arg Asp Ala Gly lie 
130 135 140 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Glu Arg lie Ser Glu Asp Ser Tyr lie 
165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly lie 
180 185 190 

Asn Glu Tyr Cys Phe Ser Val Lys Lys Thr Lys Leu Arg lie Val Asp 
195 200 205 

Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp lie His Cys Phe Glu 
210 215 220 

Asn Val lie Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asp Gin Glu Asn Arg Met Glu Glu Ser Leu Ala 
245 250 255 

Leu Phe Ser Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 
260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Asp Lys He His Thr 
275 280 285 



Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Arg Arg Asp 
290 295 300 
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Ala Glu Ala Ala Lys Ser Phe lie 
305 310 

Ala Ser Cys Ala Glu Pro Gin Asp 
325 

Arg Arg Phe Phe Ala His Phe Thr 
340 

Arg Ser Val Phe Lys Asp Val Arg 
355 360 

Asp Glu lie Asn Leu Leu 
370 



22 

Leu Asp Met Tyr Ala Arg Val Tyr 
315 320 

Gly Gly Arg Lys Gly ; Ser Arg Ala 
330 335 

Cys Ala Thr Asp Thr Gin Ser Val 
345 350 

Asp Ser Val Leu Ala Arg Tyr Leu 
365 



<210> 17 
<211> 374 
<212> PRT 
<213> Human 

<400> 17 

Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 
1 5 10 15 

Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu lie Asn Arg lie Leu 
20 25. 30 

Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 
35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg lie 
50 55 60 

lie His Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 
65 70 75 80 

Leu Val Tyr Gin Asn lie Phe Val Ser Met Arg Ala Met lie Glu Ala 
85 90 95 

Met Glu Arg Leu Gin lie Pro Phe Ser Arg Pro Glu Ser Lys His His 
100 105 110 

Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 
115 120 125 

Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly lie 
130 135 140 



Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 



WO 99/51641 



PCT/US99/07333 



23 

Val Tyr Tyr Leu Ser His Leu Glu Arg lie Thr Glu Glu Gly Tyr Val 
165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly lie 
180 185 190 

Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg lie Val Asp 
195 200 205 

Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp lie His Cys Phe Glu 
210 215 220 

Asn Val lie Ala Leu lie Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 
245 250 255 

Leu Phe Gly Thr lie Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 
260 265 270 

lie Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 
275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 
290 295 300 

Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Lys Lys Gly Ala Arg Ser 
325 330 335 

Arg Arg Leu Phe Ser His Tyr Thr Cys Ala Thr Asp Thr Gin Asn He 
340 345 350 

Arg Lys Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 
355 360 365 

Asp Glu He Asn Leu Leu 
370 



<210> 18 
<211> 3234 
<212> DNA 
<213> Human 

<400> 18 

atggcatttt atagctgctg ctgggtcctc ttggcactca cctggcacac ctctgcctac 60 

gggccagacc agcgagccca aaagaagggg gacattatcc ttggggggct ctttcctatt 120 

cattttggag tagcagctaa agatcaagat ctcaaatcaa ggccggagtc tgtggaatgt 180 
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atcaggtata atttccgtgg gtttcgctgg ttacaggcta tgatatttgc catagaggag 240 

ataaacagca gcccagccct tcttcccaac ttgacgctgg gatacaggat atttgacact 300 

tgcaacaccg tttctaaggc cttggaagcc accctgagtt ttgttgctca aaacaaaatt 360 

gattctttga accttgatga gttctgcaac tgctcagagc acattccctc tacgattgct 420 

gtggtgggag caactggctc aggcgtctcc acggcagtgg caaatctgct ggggctcttc 480 

tacattcccc aggtcagtta tgcctcctcc agcagactcc tcagcaacaa gaatcaattc 540 

aagtctttcc tccgaaccat ccccaatgat gagcaccagg ccactgccat ggcagacatc 600 

atcgagtatt tccgctggaa ctgggtgggc acaattgcag ctgatgacga ctatgggcgg 660 

ccggggattg agaaattccg agaggaagct gaggaaaggg atatctgcat cgacttcagt 720 

gaactcatct cccagtactc tgatgaggaa gagatccagc atgtggtaga ggtgattcaa 7 80 

aattccacgg ccaaagtcat cgtggttttc tccagtggcc cagatcttga gcccctcatc 840 

aaggagattg tccggcgcaa tatcacgggc aagatctggc tggccagcga ggcctgggcc 900 

agctcctccc tgatcgccat gcctcagtac ttccacgtgg ttggcggcac cattggattc 960 

gctctgaagg ctgggcagat cccaggcttc cgggaattcc tgaagaaggt ccatcccagg 1020 

aagtctgtcc acaatggttt tgccaaggag ttttgggaag aaacatttaa ctgccacctc 1080 

caagaaggtg caaaaggacc tttacctgtg gacacctttc tgagaggtca cgaagaaagt 1140 

ggcgacaggt ttagcaacag ctcgacagcc ttccgacccc tctgtacagg ggatgagaac 1200 

atcagcagtg tcgagacccc ttacatagat tacacgcatt tacggatatc ctacaatgtg 12 60 

tacttagcag tctactccat tgcccacgcc ttgcaagata tatatacctg cttacctggg 1320 

agagggctct tcaccaatgg ctcctgtgca gacatcaaga aagttgaggc gtggcaggtc 1380 

ctgaagcacc tacggcatct aaactttaca aacaatatgg gggagcaggt gacctttgat 14 40 

gagtgtggtg acctggtggg gaactattcc atcatcaact ggcacctctc cccagaggat 1500 

ggctccatcg tgtttaagga agtcgggtat tacaacgtct atgccaagaa gggagaaaga 1560 

ctcttcatca acgaggagaa aatcctgtgg agtgggttct ccagggaggt gcccttctcc 1620 

aactgcagcc gagactgcct ggcagggacc aggaaaggga tcattgaggg ggagcccacc 1680 

tgctgctttg agtgtgtgga gtgtcctgat ggggagtata gtgatgagac agatgccagt 1740 

gcctgtaaca agtgcccaga tgacttctgg tccaatgaga accacacctc ctgcattgcc 1800 

aaggagatcg agtttctgtc gtggacggag ccctttggga tcgcactcac cctctttgcc 1860 

gtgctgggca ttttcctgac agcctttgtg ctgggtgtgt ttatcaagtt ccgcaacaca 1920 

cccattgtca aggccaccaa ccgagagctc tcctacctcc tcctcttctc cctgctctgc 1980 

tgcttctcca gctccctgtt cttcatcggg gagccccagg actggacgtg ccgcctgcgc 204 0 

cagccggcct ttggcatcag cttcgtgctc tgcatctcat gcatcctggt gaaaaccaac 2100 

cgtgtcctcc tggtgtttga ggccaagatc cccaccagct tccaccgcaa gtggtggggg 2160 

ctcaacctgc agttcctgct ggttttcctc tgcaccttca tgcagattgt catctgtgtg 2220 

atctggctct acaccgcgcc cccctcaagc taccgcaacc aggagctgga ggatgagatc 2280 

atcttcatca cgtgccacga gggctccctc atggccctgg gcttcctgat cggctacacc 234 0 

tgcctgctgg ctgccatctg cttcttcttt gccttcaagt cccggaagct gccggagaac 24 00 

ttcaatgaag ccaagttcat caccttcagc atgctcatct tcttcatcgt ctggatctcc 24 60 

ttcattccag cctatgccag cacctatggc aagtttgtct ctgccgtaga ggtgattgcc 2520 

atcctggcag ccagctttgg cttgctggcg tgcatcttct tcaacaagat ctacatcatt 2580 

ctcttcaagc catcccgcaa caccatcgag gaggtgcgtt gcagcaccgc agctcacgct 264 0 

ttcaaggtgg ctgcccgggc cacgctgcgc cgcagcaacg tctcccgcaa gcggtccagc 2700 

agccttggag gctccacggg atccaccccc tcctcctcca tcagcagcaa gagcaacagc 27 60 

gaagacccat tcccacagcc cgagaggcag aagcagcagc agccgctggc cctaacccag 28 20 

caagagcagc agcagcagcc cctgaccctc ccacagcagc aacgatctca gcagcagccc 28 80 

agatgcaagc agaaggtcat ctttggcagc ggcacggtca ccttctcact gagctttgat 2940 

gagcctcaga agaacgccat ggcccacggg aattctacgc accagaactc cctggaggcc 3000 

cagaaaagca gcgatacgct gacccgacac cagccattac tcccgctgca gtgcggggaa 3060 

acggacttag atctgaccgt ccaggaaaca ggtctgcaag gacctgtggg tggagaccag 3120 

cggccagagg tggaggaccc tgaagagttg tccccagcac ttgtagtgtc cagttcacag 3180 

agctttgtca tcagtggtgg aggcagcact gttacagaaa acgtagtgaa ttca 3234 



WO 99/51641 



PCT/US99/07333 



25 

<210> 19 
<211> 3464 
<212> DNA 
<213> Human 

<400> 19 



atgttgctgc tgctgctact ggcgccactc ttcctccgcc ccccgggcgc gggcggggcg 60 

cagaccccca acgccacctc agaaggttgc cagatcatac acccgccctg ggaagggggc 120 

atcaggtacc ggggcctgac tcgggaccag gtgaaggcta tcaacttcct gccagtggac 180 

tatgagattg agtatgtgtg ccggggggag cgcgaggtgg tggggcccaa ggtccgcaag 240 

tgcctggcca acggctcctg gacagatatg gacacaccca gccgctgtgt ccgaatctgc 300 

tccaagtctt atttgaccct ggaaaatggg aaggttttcc tgacgggtgg ggacctccca 360 

gctctggacg gagcccgggt ggatttccgg tgtgaccccg acttccatct ggtgggcagc 420 

tcccggagca tctgtagtca gggccagtgg agcaccccca agccccactg ccaggtgaat 480 

cgaacgccac actcagaacg gcgcgcagtg tacatcgggg cactgtttcc catgagcggg 540 

ggctggccag ggggccaggc ctgccagccc gcggtggaga tggcgctgga ggacgtgaat 600 

agccgcaggg acatcctgcc ggactatgag ctcaagctca tccaccacga cagcaagtgt 660 

gatccaggcc aagccaccaa gtacctatat gagctgctct acaacgaccc tatcaagatc 720 

atccttatgc ctggctgcag ctctgtctcc acgctggtgg ctgaggctgc taggatgtgg 780 

aacctcattg tgctttccta tggctccagc tcaccagccc tgtcaaaccg gcagcgtttc 840 

cccactttct tccgaacgca cccatcagcc acactccaca accctacccg cgtgaaactc 900 

tttgaaaagt ggggctggaa gaagattgct accatccagc agaccactga ggtcttcact 960 

tcgactctgg acgacctgga ggaacgagtg aaggaggctg gaattgagat tactttccgc 1020 

cagagtttct tctcagatcc agctgtgccc gtcaaaaacc tgaagcgcca ggatgcccga 1080 

atcatcgtgg gacttttcta tgagactgaa gcccggaaag ttttttgtga ggtgtacaag 1140 

gagcgtctct ttgggaagaa gtacgtctgg ttcctcattg ggtggtatgc tgacaattgg 1200 

ttcaagatct acgacccttc tatcaactgc acagtggatg agatgactga ggcggtggag 12 60 

ggccacatca caactgagat tgtcatgctg aatcctgcca atacccgcag catttccaac 1320 

atgacatccc aggaatttgt ggagaaacta accaagcgac tgaaaagaca ccctgaggag 1380 

acaggaggct tccaggaggc accgctggcc tatgatgcca tctgggcctt ggcactggcc 14 4 0 

ctgaacaaga catctggagg aggcggccgt tctggtgtgc gcctggagga cttcaactac 1500 

aacaaccaga ccattaccga ccaaatctac cgggcaatga actcttcgtc ctttgagggt 1560 

gtctctggcc atgtggtgtt tgatgccagc ggctctcgga tggcatggac gcttatcgag 1620 

cagcttcagg gtggcagcta caagaagatt ggctactatg acagcaccaa ggatgatctt 1680 

tcctggtcca aaacagataa atggattgga gggtcccccc cagctgacca gaccctggtc: 1740 

atcaagacat tccgcttcct gtcacagaaa ctctttatct ccgtctcagt tctctccagc 1800 

ctgggcattg tcctagctgt tgtctgtctg tcctttaaca tctacaactc acatgtccgt 1860 

tatatccaga actcacagcc caacctgaac aacctgactg ctgtgggctg ctcactggct 1920 

ttagctgctg tcttccccct ggggctcgat ggttaccaca ttgggaggaa ccagtttcct 1980 

ttcgtctgcc aggcccgcct ctggctcctg ggcctgggct ttagtctggg ctacggttcc 204 0 

atgttcacca agatttggtg ggtccacacg gtcttcacaa agaaggaaga aaagaaggag 2100 

tggaggaaga ctctggaacc ctggaagctg tatgccacag tgggcctgct ggtgggcatg 2160 

gatgtcctca ctctcgccat ctggcagatc gtggaccctc tgcaccggac cattgagaca 2220 

tttgccaagg aggaacctaa ggaagatatt gacgtctcta ttctgcccca gctggagcat 2280 

tgcagctcca ggaagatgaa tacatggctt ggcattttct atggttacaa ggggctgctg 2340 

ctgctgctgg gaatcttcct tgcttatgag accaagagtg tgtccactga gaagatcaat 2400 

gatcaccggg ctgtgggcat ggctatctac aatgtggcag tcctgtgcct catcactgct 24 60 

cctgtcacca tgattctgtc cagccagcag gatgcagcct ttgcctttgc ctctcttgcc 2520 

atagttttct cctcctatat cactcttgtt gtgctctttg tgcccaagat gcgcaggctg 2580 

atcacccgag gggaatggca gtcggaggcg caggacacca tgaagacagg gtcatcgacc 264 0 

aacaacaacg aggaggagaa gtcccggctg ttggagaagg agaaccgtga actggaaaag 2700 

atcattgctg agaaagagga gcgtgtctct gaactgcgcc atcagctcca gtctcggcag 2760 

cagctccgct cccggcgcca cccaccgaca cccccagaac cctctggggg cctgcccagg 2820 

ggaccccctg agccccccga ccggcttagc tgtgatggga gtcgagtgca tttgctttat 2880 
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aagtgagggt 
gcaggggact 
ctcatctctt 
ctctgggaaa 
caatttagtt 
ctcactgcat 
agctcctctg 
ccaccccaaa 
cttctatact 
ntttcgccaa 



agggtgaggg 
caggaagcag 
gtaaatacat 
cagacctttt 
cgtacctggc 
ctttctcttc 
cctttgtgct 
ggggcctctc 
ttctcacatg 
ggntcacatg 



aggacaggcc 
ggggtcccca 
gtccccctgt 
tctctcttac 
ttgaagctgc 
ccatgcaaca 
ctgttcctgt 
cttttctcca 
tggctccccc 
ctcccttgcc 



agtaggggga 
tccccagctg 
gagttctggg 
tgcttcatgt 
tcactgctca 
ccctcttcta 
ccagcagggg 
ctgtcataat 
tgaattttgc 
tctggctccg 



gggaaaggga 
ggaagaacat 
ctgatttggg 
aattttgtat 
cacgctgcct 
gttaccacgg 
tctcccaaca 
ctctttccat 
ttcctttggg 
tgca 



gaggggaagg 
gctatccaat 
tctctcatac 
cacctcttca 
cctcagcagc 
caacccctgc 
agtgctcttt 
cttacttgcc 
gagctcattc 



2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3464 



<210> 20 
<211> 2887 
<212> DNA 
<213> Human 

<400> 20 



atggggcccg gggccccttt tgcccgggtg gggtggccac tgccgcttct ggttgtgatg 60 

gcggcagggg tggctccggt gtgggcctcc cactcccccc atctcccgcg gcctcactcg 120 

cgggtccccc cgcacccctc ctcagaacgg cgcgcagtgt acatcggggc actgtttccc 180 

atgagcgggg gctggccagg gggccaggcc tgccagcccg cggtggagat ggcgctggag 24 0 

gacgtgaata gccgcaggga catcctgccg gactatgagc tcaagctcat ccaccacgac 300 

agcaagtgtg atccaggcca agccaccaag tacctatatg agctgctcta caacgaccct 360 

atcaagatca tccttatgcc tggctgcagc tctgtctcca cgctggtggc tgaggctgct 4 20 

aggatgtgga acctcattgt gctttcctat ggctccagct caccagccct gtcaaaccgg 4 80 

cagcgtttcc ccactttctt ccgaacgcac ccatcagcca cactccacaa ccctacccgc 540 

gtgaaactct ttgaaaagtg gggctggaag aagattgcta ccatccagca gaccactgag 600 

gtcttcactt cgactctgga cgacctggag gaacgagtga aggaggctgg aattgagatt 660 

actttccgcc agagtttctt ctcagatcca gctgtgcccg tcaaaaacct gaagcgccag 720 

gatgcccgaa tcatcgtggg acttttctat gagactgaag cccggaaagt tttttgtgag 780 

gtgtacaagg agcgtctctt tgggaagaag tacgtctggt tcctcattgg gtggtatgct 840 

gacaattggt tcaagatcta cgacccttct atcaactgca cagtggatga gatgactgag 900 

gcggtggagg gccacatcac aactgagatt gtcatgctga atcctgccaa tacccgcagc 960 

atttccaaca tgacatccca ggaatttgtg gagaaactaa ccaagcgact gaaaagacac 1020 

cctgaggaga caggaggctt ccaggaggca ccgctggcct atgatgccat ctgggccttg 1080 

gcactggccc tgaacaagac atctggagga ggcggccgtt ctggtgtgcg cctggaggac 114 0 

ttcaactaca acaaccagac cattaccgac caaatctacc gggcaatgaa ctcttcgtcc 1200 

tttgagggtg tctctggcca tgtggtgttt gatgccagcg gctctcggat ggcatggacg 1260 

cttatcgagc agcttcaggg tggcagctac aagaagattg gctactatga cagcaccaag 1320 

gatgatcttt cctggtccaa aacagataaa tggattggag ggtccccccc agctgaccag 1380 

accctggtca tcaagacatt ccgcttcctg tcacagaaac tctttatctc cgtctcagtt 14 40 

ctctccagcc tgggcattgt cctagctgtt gtctgtctgt cctttaacat ctacaactca 1500 

catgtccgtt atatccagaa ctcacagccc aacctgaaca acctgactgc tgtgggctgc 1560 

tcactggctt tagctgctgt cttccccctg gggctcgatg gttaccacat tgggaggaac 1620 

cagtttcctt tcgtctgcca ggcccgcctc tggctcctgg gcctgggctt tagtctgggc 1680 

tacggttcca tgttcaccaa gatttggtgg gtccacacgg tcttcacaaa gaaggaagaa 174 0 

aagaaggagt ggaggaagac tctggaaccc tggaagctgt atgccacagt gggcctgctg 1800 

gtgggcatgg atgtcctcac tctcgccatc tggcagatcg tggaccctct gcaccggacc 1860 

attgagacat ttgccaagga ggaacctaag gaagatattg acgtctctat tctgccccag 1920 

ctggagcatt gcagctccag gaagatgaat acatggcttg gcattttcta tggttacaag 1980 

gggctgctgc tgctgctggg aatcttcctt gcttatgaga ccaagagtgt gtccactgag 204 0 
aagatcaatg atcaccgggc tgtgggcatg gctatctaca atgtggcagt cctgtgcctc . 2100 
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attgagacat ttgccaagga ggaacctaag gaagatattg acgtctctat tctgccccag 1920 

ctggagcatt gcagctccag gaagatgaat acatggcttg gcattttcta tggttacaag 1930 

gggctgctgc tgctgctggg aatcttcctt gcttatgaga ccaagagtgt gtccactgag 204 0 

aagatcaatg atcaccgggc tgtgggcatg gctatctaca atgtggcagt cctgtgcctc 2100 

atcactgctc ctgtcaccat gattctgtcc agccagcagg atgcagcctt tgcctttgcc 2160 

tctcttgcca tagttttctc ctcctatatc actcttgttg tgctctttgt gcccaagatg 2220 

cgcaggctga tcacccgagg ggaatggcag tcggaggcgc aggacaccat gaagacaggg 2280 

tcatcgacca acaacaacga ggaggagaag tcccggctgt tggagaagga gaaccgtgaa 234 0 

ctggaaaaga tcattgctga gaaagaggag cgtgtctctg aactgcgcca tcaactccag 2400 

tctcggcagc agctccgctc ccggcgccac ccaccgacac ccccagaacc ctctgggggc 24 60 

ctgcccaggg gaccccctga gccccccgac cggcttagct gtgatgggag tcgagtgcat 2520 

ttgctttata agtgagggta gggtgaggga ggacaggcca gtagggggag ggaaagggag 258 0 

aggggaaggg caggggactc aggaagcagg gggtccccat ccccagctgg gaagaacatg 2 64 0 

ctatccaatc tcatctcttg taaatacatg tccccctgtg agttctgggc tgatttgggt 2700 

ctctcatacc tctgggaaac agaccttttt ctctcttact gcttcatgta attttgtatc 27 60 

acctcttcac aatttagttc gtacctggct tgaagctgct cactgctcac acgctgcctc 2820 

ctcagcagcc tcactgcatc tttctcttcc catgcaacac cctcttctag ttaccacggc 2880 

aacccct 2887 



<210> 21 
<211> 3144 
<212> DNA 
<213> Human 

<40O> 21 

atggcttccc cgcggagctc cgggcagccc gggccgcngc cgccgccgcc accgccgccc 60 

gcgcgcctgc tactgctact gctgctgccg ctgctgctgc ctctggcgcc cggggcctgg 120 

ggctgggcgc ggggcgcccc ccggccgccg cccagcagcc cgccgctctc catcatgggc 180 

ctcatgccgc tcaccaagga ggtggccaag ggcagcatcg ggcgcggtgt gctccccgcc 240 

gtggaactgg ccatcgagca gatccgcaac gagtcactcc tgcgccccta cttcctcgac 300 

ctgcggctct atgacacgga gtgcgacaac. gcaaaagggt tgaaagcctt ctacgatgca 360 

ataaaatacg ggccgaacca cttgatggtg tttggaggcg tctgtccatc cgtcacatcc 420 
atcattgcag agtccctcca aggctggaat ctggtgcagc tttcttttgc tgcaaccacg 



480 



cctgttctag ccgataagaa aaaataccct tatttctttc ggaccgtccc atcagacaat 54 0 

gcggtgaatc cagccattct gaagttgctc aagcactacc agtggaagcg cgtgggcacg 600 

ctgacgcaag acgttcagag gttctctgag gtgcggaatg acctgactgg agttctgtat 660 

ggcgaggaca ttgagatttc agacaccgag agcttctcca acgatccctg taccagtgtc 720 

aaaaagctga aggggaatga tgtgcggatc atccttggcc agtttgacca gaatatggca 780 

gcaaaagtgt tctgttgtgc atacgaggag aacatgtatg gtagtaaata tcagtggatc 840 

attccgggct ggtacgagcc ttcttggtgg gagcaggtgc acacggaagc caactcatcc 900 
cgctgcctcc ggaagaatct gcttgctgcc atggagggct acattggcgt ggatttcgag 
cccctgagct ccaagcagat caagaccatc tcaggaaaga ctccacagca gtatgagaga 
gagtacaaca acaagcggtc aggcgtgggg cccagcaagt tccacgggta cgcctacgat 

ggcatctggg tcatcgccaa gacactgcag agggccatgg agacactgca tgccagcagc 114 0 

cggcaccagc ggatccagga cttcaactac acggaccaca cgctgggcag gatcatcctc 1200 

aatgccatga acgagaccaa cttcttcggg gtcacgggtc aagttgtatt ccggaatggg 1260 

gagagaatgg ggaccattaa atttactcaa tttcaagaca gcagggaggt gaaggtggga 1320 

gagtacaacg ctgtggccga cacactggag atcatcaatg acaccatcag gttccaagga 1380 

tccgaaccac caaaagacaa gaccatcatc ctggagcagc tgcggaagat ctccctacct 144 0 

ctctacagca tcctctctgc cctcaccatc ctcgggatga tcatggccag tgcttttctc 1500 

ttcttcaaca tcaagaaccg gaatcagaag ctcataaaga tgtcgagtcc atacatgaac 1560 

aaccttatca tccttggagg gatgctctcc tatgcttcca tatttctctt tggccttgat 1620 



960 
1020 
1080 
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tatgcctaca agggacttct catgttgttc ggttgtttct tagcttggga gacccgcaac 2040 

gtcagcatcc ccgcactcaa cgacagcaag tacatcggga tgagtgtcta caacgtgggg 2100 

atcatgtgca tcatcggggc cgctgtctcc ttcctgaccc gggaccagcc caatgtgcag 2160 

ttctgcatcg tggctctggt catcatcttc tgcagcacca tcaccctctg cctggtattc 2220 

gtgccgaagc tcatcaccct gagaacaaac ccagatgcag caacgcagaa caggcgattc 2280 

cagttcactc agaatcagaa gaaagaagat tctaaaacgt ccacctcggt caccagtgtg 2340 

aaccaagcca gcacatcccg cctggagggc ctacagtcag aaaaccatcg cctgcgaatg 2400 

aagatcacag agctggataa agacttggaa gaggtcacca tgcagctgca ggacacacca 2460 

gaaaagacca cctacattaa acagaaccac taccaagagc tcaatgacat cctcaacctg 2520 

ggaaacttca ctgagagcac agatggagga aaggccattt taaaaaatca cctcgatcaa 2580 

aatccccagc tacagtggaa cacaacagag ccctctcgaa catgcaaaga tcctatagaa 2640 

gatataaact ctccagaaca catccagcgt cggctgtccc tccagctccc catcctccac 2700 

cacgcctacc tcccatccat cggaggcgtg gacgccagct gtgtcagccc ctgcgtcagc 2 760 

cccaccgcca gcccccgcca cagacatgtg ccaccctcct tccgagtcat ggtctcgggc 2820 

ctgtaagggt gggaggcctg ggcccggggc ctcccccgtg acagaaccac actgggcaga 2880 

ggggtctgct gcagaaacac tgtcggctct ggctgcggag aagctgggca ccatggctgg 2940 

cctctcagga ccactcggat ggcactcagg tggacaggac ggggcagggg gagacttggc 3000 

acctgacctc gagccttatt tgtgaagtcc ttatttcttc acaaagaaga ggaacggaaa 3060 

tgggacgtct tccttaacat ctgcaaacaa ggaggcgctg ggatatcaaa cttgcaaaaa 3120 

aaaaaaaaaa aaaaaaaaaa aaaa 3144 



<210> 22 
<211> 2880 
<212> DNA 
<213> Rat 

<400> 22 



atgctgctgc tgctgctggt gcctctcttc ctccgccccc tgggcgctgg cggggcgcag 60 

acccccaacg ccacctcgga aggttgccag attatacatc cgccctggga aggtggcatc 120 

aggtaccgtg gcttgactcg cgaccaggtg aaggccatca acttcctgcc tgtggactat 180 

gagatcgaat atgtgtgccg aggggagcgc gaggtggtgg ggcccaaggt gcgcaaatgc 240 

ctggccaacg gctcctggac ggatatggac acacccagcc gctgtgtccg aatctgctcc 300 

aagtcttatt tgaccctgga aaatgggaag gttttcctga cgggtgggga cctcccagct 360 

ctggatggag cccgggtgga gttccgatgt gaccccgact tccatctggt gggcagctcc 420 

cggagcgtct gtagtcaggg ccagtggagc acccccaagc cccactgcca ggtgaatcga 480 

acgccacact cagaacggcg tgcagtatac atcggggcgc tgtttcccat gagcgggggc 540 

tggccggggg gccaggcctg ccagcccgcg gtggagatgg cgctggagga cgttaacagc 600 

cgcagagaca tcctgccgga ctacgagctc aagcttatcc accacgacag caagtgtgac 660 

ccagggcaag ccaccaagta cttgtacgaa ctactctaca atgaccccat caagatcatt 720 

ctcatgcctg gctgtagttc tgtctccaca cttgtagctg aggctgcccg gatgtggaac 780 

cttattgtgc tctcatatgg ctccagttca ccagccttgt caaaccgaca gcggtttccc 8 40 

acgttcttcc ggacgcatcc atccgccaca ctccacaatc ccacccgggt gaaactcttc 900 

gaaaagtggg gctggaagaa gatcgctacc atccaacaga ccaccgaggt cttcacctca 960 

acgctggatg acctggagga gcgagtgaaa gaggctggga tcgagatcac tttccgacag 1020 

agtttcttct cggatccagc tgtgcctgtt aaaaacctga agcgtcaaga tgctcgaatc 1080 

atcgtgggac ttttctatga gacggaagcc cggaaagttt tttgtgaggt ctataaggaa 1140 

aggctctttg ggaagaagta cgtctggttc ctcatcgggt ggtatgctga caactggttc 1200 

aagacctatg acccgtcaat caattgtaca gtggaagaaa tgaccgaggc ggtggagggc 12 60 

cacatcacca cggagattgt catgctgaac cctgccaaca cccgaagcat ttccaacatg 1320 

acgtcacagg aatttgtgga gaaactaacc aagcggctga aaagacaccc cgaggagact 1380 

ggaggcttcc aggaggcacc actggcctat gatgctatct gggccttggc tttggccttg 1440 

aacaagacgt ctggaggagg tggtcgttcc ggcgtgcgcc tggaggactt taactacaac 1500 

aaccagacca ttacagacca gatctaccgg gccatgaact cctcctcctt tgagggcgtt 15 60 
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tctggccatg tggtctttga tgccagcggc tcccggatgg catggacact tatcgagcag 1620 

ctacagggcg gcagctacaa gaagatcggc tactacgaca gcaccaagga tgatctttcc 1680 

tggtccaaaa cggacaagtg gattggaggg tctcccccag ctgaccagac cttggtcatc 174 0 

aagacattcc gtttcctgtc tcagaaactc tttatctccg tctcagttct ctccagcctg 1800 

ggcattgttc ttgctgttgt ctgtctgtcc tttaacatct acaactccca cgttcgttat 1860 

atccagaact cccagcccaa cctgaacaat ctgactgctg tgggctgctc actggcactg 1920 

gctgctgtct tccctctcgg gctggatggt taccacatag ggagaagcca gttcccgttt 1980 

gtctgccagg cccgcctttg gctcttgggc ttgggcttta gtctgggcta tggctctatg 2040 

ttcaccaaga tctggtgggt ccacacagtc ttcacgaaga aggaggagaa gaaggagtgg 2100 

aggaagaccc tagagccctg gaaactctat gccactgtgg gcctgctggt gggcatggat 2160 

gtcctgactc ttgccatctg gcagattgtg gaccccttgc accgaaccat tgagactttt 2220 

gccaaggagg aaccaaagga agacatcgat gtctccattc tgccccagtt ggagcactgc 2280 

agctccaaga agatgaatac gtggcttggc attttctatg gttacaaggg gctgctgctg 2340 

ctgctgggaa tctttcttgc ttacgaaacc aagagcgtgt ccactgaaaa gatcaatgac 2400 

cacagggccg tgggcatggc tatctacaat gtcgcggtcc tgtgtctcat cactgctcct 24 60 

gtgaccatga tcctttccag tcagcaggac gcagcctttg cctttgcctc tctggccatc 2520 

gtgttctctt cctacatcac tctggttgtg ctctttgtgc ccaagatgcg caggctgatc 2580 

acccgagggg aatggcagtc tgaaacgcag gacaccatga aaacaggatc atccaccaac 2640 

aacaacgagg aagagaagtc ccgactgttg gagaaggaaa accgagaact ggaaaagatc 2700 

atcgctgaga aagaggagcg cgtctctgaa ctgcgccatc agctccagtc tcggcagcaa 2760 

ctccgctcac ggcgccaccc cccaacaccc ccagatccct ctgggggcct tcccagggga 2820 

ccctctgagc cccctgaccg gcttagctgt gatgggagtc gagtacattt gctttacaag 2880 



<210> 23 
<211> 2532 
<212> DNA 
<213> Rat 

<400> 23 



atgggc'ccgg ggggaccctg taccccagtg gggtggccgc tgcctcttct gctggtgatg 60 

gcggctgggg tggctccggt gtgggcctct cactcccctc atctcccgcg gcctcacccg 120 

agggtccccc cgcacccctc ctcagaacgg cgtgcagtat acatcggggc gctgtttccc 180 

atgagcgggg gctggccggg gggccaggcc tgccagcccg cggtggagat ggcgctggag 24 0 

gacgttaaca gccgcagaga catcctgccg gactacgagc tcaagcttat ccaccacgac 300 

agcaagtgtg acccagggca agccaccaag tacttgtacg aactactcta caatgacccc 360 

atcaagatca ttctcatgcc tggctgtagt tctgtctcca cacttgtagc tgaggctgcc 420 

cggatgtgga accttattgt gctctcatat ggctccagtt caccagcctt gtcaaaccga 4 80 

cagcggtttc ccacgttctt ccggacgcat ccatccgcca cactccacaa tcccacccgg 54 0 

gtgaaactct tcgaaaagtg gggctggaag aagatcgcta ccatccaaca gaccaccgag 600 

gtcttcacct caacgctgga tgacctggag gagcgagtga aagaggctgg gatcgagatc 660 

actttccgac agagtttctt ctcggatcca gctgtgcctg ttaaaaacct gaagcgtcaa 720 

gatgctcgaa tcatcgtggg acttttctat gagacggaag cccggaaagt tttttgtgag 7 80 

gtctataagg aaaggctctt tgggaagaag tacgtctggt tcctcatcgg gtggtatgct 840 

gacaactggt tcaagaccta tgacccgtca atcaattgta cagtggaaga aatgaccgag 900 

gcggtggagg gccacatcac cacggagatt gtcatgctga accctgccaa cacccgaagc 960 

atttccaaca tgacgtcaca ggaatttgtg gagaaactaa ccaagcggct gaaaagacac 1020 

cccgaggaga ctggaggctt ccaggaggca ccactggcct atgatgctat ctgggccttg 1080 

gctttggcct tgaacaagac gtctggagga ggtggtcgtt ccggcgtgcg cctggaggac 114 0 

tttaactaca acaaccagac cattacagac cagatctacc gggccatgaa ctcctcctcc 1200 

tttgagggcg tttctggcca tgtggtcttt gatgccagcg gctcccggat ggcatggaca 12 60 

cttatcgagc agctacaggg cggcagctac aagaagatcg gctactacga cagcaccaag 1320 
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gatgatcttt 
accttggtca 
ctctccagcc 
cacgttcgtt 
tcactggcac 
cagttcccgt 
tatggctcta 
aagaaggagt 
gtgggcatgg 
attgagactt 
ttggagcact 
gggctgctgc 
aagatcaatg 
atcactgctc 
tctctggcca 
cgcaggctga 
tcatccacca 
ctggaaaaga 
tctcggcagc 
cttcccaggg 
ttgctttaca 



cctggtccaa 
tcaagacatt 
tgggcattgt 
atatccagaa 
tggctgctgt 
ttgtctgcca 
tgttcaccaa 
ggaggaagac 
atgtcctgac 
ttgccaagga 
gcagctccaa 
tgctgctggg 
accacagggc 
ctgtgaccat 
tcgtgttctc 
tcacccgagg 
acaacaacga 
tcatcgctga 
aactccgctc 
gaccctctga 
ag 



aacggacaag 
ccgtttcctg 
tcttgctgtt 
ctcccagccc 
cttccctctc 
ggcccgcctt 
gatctggtgg 
cctagagccc 
tcttgccatc 
ggaaccaaag 
gaagatgaat 
aatctttctt 
cgtgggcatg 
gatcctttcc 
ttcctacatc 
ggaatggcag 
ggaagagaag 
gaaagaggag 
acggcgccac 
gccccctgac 



tggattggag 
tctcagaaac 
gtctgtctgt 
aacctgaaca 
gggctggatg 
tggctcttgg 
gtccacacag 
tggaaactct 
tggcagattg 
gaagacatcg 
acgtggcttg 
gcttacgaaa 
gctatctaca 
agtcagcagg 
actctggtitg 
tctgaaacgc 
tcccgactgt 
cgcgtctctg 
cccccaacac 
cggcttagct 



ggtctccccc 


agctgaccag 


1380 


tctttatctc 


cgtctcagtt 


1440 


cctttaacat 


ctacaactcc 


1500 


atctgactgc 


tgtgggctgc 


1560 


gttaccacat 


agggagaagc 


1620 


gcttgggctt 


tagtctgggc 


1680 


tcttcacgaa 


gaaggaggag 


1740 


atgccactgt 


gggcctgctg 


1800 


tggacccctt 


gcaccgaacc 


1860 


atgtctccat 


tcfcgccccag 


1920 


gcattttct a 


t" n cjt t~ araan 

\w u l» v_ a *w u gl w 


1980 


ccaagagcgt 


gtccactgaa 


2040 


atgtcgcggt 


cctgt gtctc 


2100 


acgcagcctt 


tgcctttgcc 


2160 


tgctctttgt 


gcccaagatg 


2220 


aggacaccat 


gaaaacagga 


2280 


tggagaagga 


aaaccgagaa 


2340 


aactgcgcca 


tcagctccag 


2400 


ccccagatcc 


'ctctgggggc 


2460 


gtgatgggag 


tcgagtacat 


2520 






2532 



<210> 24 
<211> 960 
<212> PRT 
<213> Rat 

<400> 24 

Met Leu Leu Leu Leu Leu Val Pro Leu Phe Leu Arg Pro Leu Gly Ala 
1 5 10 15 

Gly Gly Ala Gin Thr Pro Asn Ala Thr Ser Glu Gly Cys Gin lie lie 
20 25 30 

His Pro Pro Trp Glu Gly Gly lie Arg Tyr Arg Gly Leu Thr Arg Asp 
35 40 45 

Gin Val Lys Ala lie Asn Phe Leu Pro Val Asp Tyr Glu lie Glu Tyr 
50 55 60 

Val Cys Arg Gly Glu Arg Glu Val Val Gly Pro Lys Val Arg Lys Cys 
65 70 75 80 

Leu Ala Asn Gly Ser Trp Thr Asp Met Asp Thr Pro Ser Arg Cys Val 
85 90 95 

Arg lie Cys Ser Lys Ser Tyr Leu Thr Leu Glu Asn Gly Lys Val Phe 
100 105 110 



Leu Thr Gly Gly Asp Leu Pro Ala Leu Asp Gly Ala Arg Val Glu Phe 
115 120 125 
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Arg Cys Asp Pro Asp Phe His Leu Val Gly Ser Ser Arg Ser Val Cys 
130 135 140 

Ser Gin Gly Gin Trp Ser Thr Pro Lys Pro His Cys Gin Val Asn Arg 
145 150 155 160 

Thr Pro His Ser Glu Arg Arg Ala Val Tyr lie Gly Ala Leu Phe Pro 
165 170 175 

Met Ser Gly Gly Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val Glu 
180 185 190 

Met Ala Leu Glu Asp Val Asn Ser Arg Arg Asp lie Leu Pro Asp Tyr 
195 200 205 

Glu Leu Lys Leu lie His His Asp Ser Lys Cys Asp Pro Gly Gin Ala 
210 215 220 

Thr Lys Tyr Leu Tyr Glu Leu Leu Tyr Asn Asp Pro lie Lys lie lie 
225 230 235 240 

Leu Met Pro Gly Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala Ala 
245 250 255 

Arg Met Trp Asn Leu He Val Leu Ser Tyr Gly Ser Ser Ser Pro Ala 
260 265 ~ 270 

Leu Ser Asn Arg Gin Arg Phe Pro Thr Phe Phe Arg Thr His. Pro Ser 
275 230 285 

Ala Thr Leu His Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp Gly 
290 295 300 

Trp Lys Lys He Ala Thr He Gin Gin Thr Thr Glu Val Phe Thr Ser 
305 310 315 320 

Thr Leu Asp Asp Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu lie 
325 330 335 

Thr Phe Arg Gin Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys Asn 
340 345 350 



Leu Lys Arg Gin Asp Ala Arg He 
355 360 

Glu Ala Arg Lys Val Phe Cys Glu 
370 375 

Lys Lys Tyr Val Trp Phe Leu He 
385 390 

Lys Thr Tyr Asp Pro Ser. He Asn 
405 



He Val Gly Leu Phe Tyr Glu Thr 
365 

Val Tyr Lys Glu Arg Leu Phe Gly 
380 

Gly Trp Tyr Ala Asp Asn Trp Phe 
395 400 

Cys Thr Val Glu Glu Met Thr Glu 
410 415 
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Ala Val Glu Gly His lie Thr Thr Glu lie Val Met Leu Asn Pro Ala 
420 425 430 

Asn Thr Arg Ser lie Ser Asn Met Thr Ser Gin Glu Phe Val Glu Lys 
435 440 445 v 

Leu Thr Lys Arg Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe Gin 
450 455 460 

Glu Ala Pro Leu Ala Tyr Asp Ala lie Trp Ala Leu Ala Leu Ala Leu 
465 470 475 480 

Asn Lys Thr Ser Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Glu Asp 
485 490 495 

Phe Asn Tyr Asn Asn Gin Thr lie Thr Asp Gin lie Tyr Arg Ala Met 
500 505 510 

Asn Ser Ser Ser Phe Glu Gly Val Ser Gly His Val Val Phe Asp Ala 
515 520 525 

Ser Gly Ser Arg Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly Gly 
530 535 540 

Ser Tyr Lys Lys He Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu Ser 
545 550 555 560 

Trp Ser Lys Thr Asp Lys Trp He Gly Gly Ser Pro Pro Ala Asp Gin 
565 570 575 

He Leu Val He Lys Thr Phe Arg Phe Leu Ser Gin Lys Leu Phe He 
580 585 590 

Ser Val Ser Val Leu Ser Ser Leu Gly He Val Leu Ala Val Val Cys 
595 600 605 

Leu Ser Phe Asn He Tyr Asn Ser His Val Arg Tyr He Gin Asn Ser 
610 615 620 

Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser Leu Ala Leu 
625 630 635 640 

Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His He Gly Arg Ser 
645 650 655 

Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu Gly Leu Gly 
660 665 670 

Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp Trp Val His 
675 680 685 

Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg Lys Thr Leu 
690 695 700 



WO 99/51641 



PCT/US99/07333 



33 

Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val Gly Met Asp 
705 710 715 720 

Val Leu Thr Leu Ala lie Trp Gin He Val Asp Pro Leu His Arg Thr 
725 730 .735 

He Glu Thr Phe Ala Lys Glu Glu Pro Lys Glu Asp He Asp Val Ser 
740 745 750 

He Leu Pro Gin Leu Glu His Cys Ser Ser Lys Lys Met Asn Thr Trp 
755 760 765 

Leu Gly He Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu Leu Gly lie 
770 775 780 

Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys He Asn Asp 
785 790 795 800 

His Arg Ala Val Gly Met Ala He Tyr Asn Val Ala Val Leu Cys Leu 
805 810 815 

He Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin Asp Ala Ala 
820 825 830 

Phe Ala Phe Ala Ser Leu Ala He Val Phe Ser Ser Tyr He Thr Leu 
835 840 845 

Val Val Leu Phe Val Pro Lys Met Arg Arg Leu He Thr Arg Gly Glu 
850 855 860 

Trp Gin Ser Glu Thr Gin Asp Thr Met Lys Thr Gly Ser Ser Thr Asn 
865 - 870 875 880 

Asn Asn Glu Glu Glu Lys Ser Arg Leu Leu Glu Lys Glu Asn Arg Glu 
885 890 895 

Leu Glu Lys He He Ala Glu Lys Glu Glu Arg Val Ser Glu Leu Arg 
900 905 910 

His Gin Leu Gin Ser Arg Gin Gin Leu Arg Ser Arg Arg His Pro Pro 
915 920 925 

Thr Pro Pro Asp Pro Ser Gly Gly Leu Pro Arg Gly Pro Ser Glu Pro 
930 935 940 

Pro Asp Arg Leu Ser Cys Asp Gly Ser Arg Val His Leu Leu Tyr Lys 
945 950 955 960 



<210> 25 
<211> 844 
<212> PRT 
<213> Rat 
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<400> 25 

Met Gly Pro Gly Gly Pro Cys Thr Pro Val Gly Trp Pro Leu Pro Leu 
15 10 15 

Leu Leu Val Met Ala Ala Gly Val Ala Pro Val Trp Ala Ser His Ser 
20 25 30 

Pro His Leu Pro Arg Pro His Pro Arg Val Pro Pro His Pro Ser Ser 
35 40 45 

Glu Arg Arg Ala Val Tyr lie Gly Ala Leu Phe Pro Met Ser Gly Gly 
50 55 60 

Trp Pro Gly. Gly Gin Ala Cys Gin Pro Ala Val Glu Met Ala Leu Glu 
65 70 75 80 

Asp Val Asn Ser Arg Arg Asp lie Leu Pro Asp Tyr Glu Leu Lys Leu 
85 90 95 

He His His Asp Ser Lys Cys Asp Pro Gly Gin Ala Thr Lys Tyr Leu 
100 105 110 

Tyr Glu Leu Leu Tyr Asn Asp Pro He Lys He He Leu Met Pro Gly 
115 120 125 

Cys Ser Ser Val Ser Thr Leu Val Ala Glu Ala Ala Arg Met Trp Asn 
130 135 140 

Leu He Val Leu Ser Tyr Gly Ser Ser Ser Pro Ala Leu Ser Asn Arg 
145 150 155 160 

Gin Arg Phe Pro Thr Phe Phe Arg Thr His Pro Ser Ala Thr Leu His 
165 170 175 

Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp Gly Trp Lys Lys He 
180 185 190 

Ala Thr He Gin Gin Thr Thr Glu Val Phe Thr Ser Thr Leu Asp Asp 
195 200 205 

Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu He Thr Phe Arg Gin 
210 215 220 

Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys Asn Leu Lys Arg Gin 
225 230 235 240 

Asp Ala Arg He He Val Gly Leu Phe Tyr Glu Thr Glu Ala Arg Lys 
245 250 255 

Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe Gly Lys Lys Tyr Val 
260 265 270 
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Trp Phe Leu lie Gly Trp Tyr Ala Asp Asn Trp Phe Lys Thr Tyr Asp 
275 280 285 

Pro Ser lie Asn Cys Thr Val Glu Glu Met Thr Glu Ala Val Glu Gly 
290 295 300 

His lie Thr Thr Glu lie Val Met Leu Asn Pro Ala Asn Thr Arg Ser 
305 310 315 320 

lie Ser Asn Met Thr Ser Gin Glu Phe Val Glu Lys Leu Thr Lys Arg 
325 330 335 

Leu Lys Arg His Pro Glu Glu Thr Gly Gly Phe Gin Glu Ala Pro Leu 
340 345 350 

Ala Tyr. Asp Ala lie Trp Ala Leu Ala Leu Ala Leu Asn Lys Thr Ser 
355 360 365 

Gly Gly Gly Gly Arg Ser Gly Val Arg Leu Glu Asp Phe Asn Tyr Asn 
370 . 375 380 

Asn Gin Thr lie Thr Asp Gin He Tyr Arg Ala Met Asn Ser Ser Ser 
385 390 395 400 

Phe Glu Gly Val Ser Gly His Val Val Phe Asp Ala Ser Gly Ser Arg 
405 410 415 

Met Ala Trp Thr Leu He Glu Gin Leu Gin Gly Gly Ser Tyr Lys Lys 
420 425 430 

lie Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu Ser Trp Ser Lys Thr 
435 440 445 

Asp Lys Trp He Gly Gly Ser Pro Pro Ala Asp Gin He Leu Val lie 
450 455 460 

Lys Thr Phe Arg Phe Leu Ser Gin Lys Leu Phe He Ser Val Ser Val 
465 470 475 480 

Leu Ser Ser Leu Gly He Val Leu Ala Val Val Cys Leu Ser Phe Asn 
485 490 495 

He Tyr Asn Ser His Val Arg Tyr He Gin Asn Ser Gin Pro Asn Leu 
500 505 510 

Asn Asn Leu Thr Ala Val Gly Cys Ser Leu Ala Leu Ala Ala Val Phe 
515 520 525 

Pro Leu Gly Leu Asp Gly Tyr His He Gly Arg Ser Gin Phe Pro Phe 
530 535 540 

Val Cys Gin Ala Arg Leu Trp Leu Leu Gly Leu Gly Phe Ser Leu Gly 
545 550 555 560 
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Tyr Gly Ser Met Phe Thr Lys lie Trp Trp Val His Thr Val Phe Thr 
565 570 575 

Lys Lys Glu Glu Lys Lys Glu Trp Arg Lys Thr Leu Glu Pro Trp Lys 
580 585 590 

Leu Tyr Ala Thr Val Gly Leu Leu Val Gly Met Asp Val Leu Thr Leu 
595 600 605 

Ala lie Trp Gin lie Val Asp Pro Leu His Arg Thr lie Glu Thr Phe 
610 615 620 

Ala Lys Glu Glu Pro Lys Glu Asp lie Asp Val Ser lie Leu Pro Gin 
625 630 635 640 

Leu Glu His Cys Ser Ser Lys Lys Met Asn Thr Trp Leu Gly lie Phe 
645 650 655 

Tyr Gly Tyr Lys Gly Leu Leu Leu Leu Leu Gly lie Phe Leu Ala Tyr 
660 665 670 

Glu Thr Lys Ser Val Ser Thr Glu Lys He Asn Asp His Arg Ala Val 
675 680 685 

Gly Met Ala He Tyr Asn Val Ala Val Leu Cys Leu lie Thr Ala Pro 
690 695 700 

Val Thr Met He Leu Ser Ser Gin Gin Asp Ala Ala Phe Ala Phe Ala 
705 710 715 720 

Ser Leu Ala He Val Phe Ser Ser Tyr He Thr Leu Val Val Leu. Phe 
725 730 735 

Val Pro Lys Met Arg Arg Leu He Thr Arg Gly Glu Trp Gin Ser Glu 
740 745 750 

Thr Gin Asp Thr Met Lys Thr Gly Ser Ser Thr Asn Asn Asn Glu Glu 
755 760 765 

Glu Lys Ser Arg Leu Leu Glu Lys Glu Asn Arg Glu Leu Glu Lys He 
770 775 780 

He Ala Glu Lys Glu Glu Arg Val Ser Glu Leu Arg His Gin Leu Gin 
785 790 795 800 

Ser Arg Gin Gin Leu Arg Ser Arg Arg His Pro Pro Thr Pro Pro Asp 
805 810 815 

Pro Ser Gly Gly Leu Pro Arg Gly Pro Ser Glu Pro Pro Asp Arg Leu 
820 825 830 

Ser Cys Asp Gly Ser Arg Val His Leu Leu Tyr Lys 
835 840 
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<210> 26 
<211> 2616 
<212> DNA 
<213> Human 

<400> 26 



atgggatcgc tgcttgcgct cctggcactg ctgccgctgt ggggtgctgt ggctgagggc 60 

ccagccaaga aggtgctgac cctggaggga gacttggtgc tgggtgggct gttcccagtg 120 

caccagaagg gcggcccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag 180 

cgcctggagg ccatgctttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 240 

ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tgcgctggag 300 

caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggatc acgccacatc 360 

tgccccgacg gctcttatgc gacccatggt gatgctccca ctgccatcac tggtgttatt 420 

ggcggttcct acagtgatgt ctccatccag gtggccaacc tcttgaggct atttcagatc 4 80 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaagtcccg ctatgactac 540 

tttgcccgca cagtgcctcc tgacttcttc caagccaagg ccatggctga gattctccgc 600 

ttcttcaact ggacctatgt gtccactgag gcctctgagg gcgactatgg cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcaacatct gtgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt gagggtgtgg tgcgagccct gctgcagaag 7 80 

cccagtgccc gcgtggctgt cctgttcacc cgttctgagg atgcccggga gctgcttgct 840 

gccagccagc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg tggcaggcag tgagggggct gctgagggtg ctatcaccat cgagctggcc 960 

tcctacccca tcagtgactt tgcctcctac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga attctgggag cagaggttcc gctgcagctt ccggcagcga 1080 

gactgcgcag cccactctct ccgggctgtg ccctttgaac aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acatgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa gtttgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

gtccgctttg accgctttgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 144 0 

gacaccagcc tcatcccatg ggcctcaccg tcagccggcc ccctggccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcacttg cgctgattgt 1620 

ggcctgggct actggcccaa tgccagcctg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg gcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 1740 

gccaccctgt ttgtgctggg tgtctttgtg cggcacaatg. ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 18 60 

ttcatcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1920 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 204 0 

gccatctgcc tggcacttat ctcgggccag ctgctcatcg tggtcgcctg gctggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag tatgttgggc tcgctggcct acaatgtgct cctcatcgcg 2220 

ctctgcacgc tttatgcctt caatactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattgtt gcccatcttc 234 0 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 24 00 

agcggctccg tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctcttccag 24 60 

ccgcagaaga acgtggttag ccaccgggca cccaccagcc gctttggcag tgctgctgcc 2520 

agggccagct ccagccttgg ccaagggtct ggctcccagt ttgtccccac tgtttgcaat 2580 

ggccgtgagg tggtggactc gacaacgtca tcgctt 2616 
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<210> 27 
<211> 824 
<212> PRT 
<213> Human 



<400> 27 



Met Gly Ser Leu Leu Ala Leu Leu Ala Leu Leu Pro Leu Trp Gly Ala 
15 10 15 



Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 



Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly lie Gin Arg Leu Glu Ala 
50 55 60 



Met Leu Phe Ala Leu Asp Arg lie Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His lie Leu Asp Ser Cys Ser Lys Asp Thr 
85 90 95 



His Ala Leu Glu 
100 

Gly Ala Asp Gly 
115 

His Gly Asp Ala 
130 

Ser Asp Val Ser 
145 

Pro Gin lie Ser 



Arg Tyr Asp Tyr 
180 

Lys Ala Met Ala 
195 

Thr Glu Ala Ser 
210 

Glu Leu Glu Ala 
225 

Val Gly Arg Ala 



Gin Ala Leu Asp 



Ser Arg His lie 
120 

Pro Thr Ala lie 
135 

lie Gin Val Ala 
150 

Tyr Ala Ser Thr 
165 

Phe Ala Arg Thr 



Glu lie Leu Arg 
200 

Glu Gly Asp Tyr 
215 

Arg Ala Arg Asn 
230 

Met Ser Arg Ala 
245 



Phe Val Arg Ala 
105 

Cys Pro Asp Gly 



Thr Gly Val He 
140 

Asn Leu Leu Arg 
155 

Ser Ala Lys Leu 
170 

Val Pro Pro Asp 
185 

Phe Phe Asn Trp 



Gly Glu Thr Gly 
220 

He Cys Val Ala 
235 

Ala Phe Glu Gly 
250 



Ser Leu Ser Arg 
110 

Ser Tyr Ala Thr 
125 

Gly Gly Ser Tyr 



Leu Phe Gin He 
160 

Ser Asp Lys Ser 
175 

Phe Phe Gin Ala 
190 

Thr Tyr Val Ser 
205 

He Glu Ala Phe 



Thr Ser Glu Lys 
240 

Val Val Arg Ala 
255 
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Leu Leu Gin Lys Pro Ser Ala Arg Val Ala Val Leu Phe Thr Arg Ser 
260 265 270 

Glu Asp Ala Arg Glu Leu Leu Ala Ala Ser Gin Arg Leu Asn Ala Ser 
275 280 285 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu Glu Ser Val Val 
290 295 300 

Ala Gly Ser Glu Gly Ala Ala Glu Gly Ala lie Thr lie Glu Leu Ala 
305 310 315 320 

Ser Tyr Pro lie Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345. 350 

Phe Arg Cys Ser Phe Arg Gin Arg Asp Cys Ala Ala His Ser Leu Arg 
355 360 365 

Ala Val Pro Phe Glu Gin Glu Ser Lys lie Met Phe Val Val Asn Ala 
370 375 380 

Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 395 400 

Pro Asn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn Val Lys Phe Asp Ala Pro Phe 
420 425 430 

Arg Pro Ala Asp Thr His Asn Glu Val Arg Phe Asp Arg Phe Gly Asp 
435 440 445 

Gly lie Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu He Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Ala 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys He Pro Cys Gin Pro Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 535 540 
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Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 

lie Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr lie Ala Cys 
565 570 575 



Leu Gly Ala Leu Ala Thr Leu Phe 
580 

Asn Ala Thr Pro Val Val Lys Ala 

595 600 

Leu Leu Gly Gly Val Phe Leu Cys 

610 615 



Val Leu Gly Val Phe Val Arg His 
585 590 

Ser Gly Arg Glu Leu Cys Tyr lie 
605 

Tyr Cys Met Thr Phe lie Phe lie 
620 



Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

lie Ala Arg lie Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 

Phe lie Ser Pro Ala Ser Gin Val Ala lie Cys Leu Ala Leu lie Ser 
675 680 685 

Gly Gin Leu Leu lie Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 

Leu Leu lie Ala Leu Cys Thr Leu Tyr Ala Phe Asn Thr Arg Lys Cys 
740 745 750 

Pro Glu Asn Phe Asn Glu Ala Lys Phe lie Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys He He Trp Leu Ala Leu Leu Pro He Phe Tyr Val Thr Ser 
770 775 ( 780 

Ser Asp Tyr Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu 
785 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He 
805 810 815 



He Leu Phe Gin Pro Gin Lys Asn 
820 
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<210> 28 
<211> 1077 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric Gqi5 
<400> 28 



atgactctgg agtccatcat ggcgtgctgc ctgagcgagg aggccaagga agcccggcgg 60 

atcaacgacg agatcgagcg gcagctccgc agggacaagc gggacgcccg ccgggagctc 120 

aagctgctgc tgctcgggac aggagagagt ggcaagagta cgtttatcaa gcagatgaga 180 

atcatccatg ggtcaggata ctctgatgaa gataaaaggg gcttcaccaa gctggtgtat 240 

cagaacatct tcacggccat gcaggccatg atcagagcca tggacacact caagatccca 300 

tacaagtatg agcacaataa ggctcatgca caattagttc gagaagttga tgtggagaag 360 

gtgtctgctt ttgagaatcc atatgtagat gcaataaaga gtttatggaa tgatcctgga 420 

atccaggaat gctatgatag acgacgagaa tatcaattat ctgactctac caaatactat 4 80 

cttaatgact tggaccgcgt agctgaccct gcctacctgc ctacgcaaca agatgtgctt 540 

agagttcgag tccccaccac agggatcatc gaatacccct ttgacttaca aagtgtcatt 600 

ttcagaatgg tcgatgtagg gggccaaagg tcagagagaa gaaaatggat acactgcttt 660 

gaaaatgtca cctctatcat gtttctagta gcgcttagtg aatatgatca agttctcgtg 720 

gagtcagaca atgagaaccg aatggaggaa agcaaggctc tctttagaac aattatcaca 780 

tacccctggt tccagaactc ctcggttatt ctgttcttaa acaagaaaga tcttctagag 84 0 

gagaaaatca tgtattccca tctagtcgac tacttcccag aatatgatgg accccagaga 900 

gatgcccagg cagcccgaga attcattctg aagatgttcg tggacctgaa cccagacagt 960 

gacaaaatta tctactccca cttcacgtgc gccacagaca ccgagaatat ccgctttgtc 1020 

tttgctgccg tcaaggacac catcctccag ttgaacctga aggactgcgg tctgttc 1077 



<210> 29 
<211> 359 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric Gqi5 
<400> 29 

Met Thr Leu Glu Ser lie Met Ala Cys Cys Leu Ser Glu Glu Ala Lys 
1 5 10 15 

Glu Ala Arg Arg lie Asn Asp Glu lie Glu Arg Gin Leu Arg Arg Asp 
20 25 30 

Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly 
35 40 45 

Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg lie lie His Gly 
50 55 60 

Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr 
65 70 .75 80 
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Gin Asn lie Phe Thr Ala Met Gin Ala Met He Arg Ala Met Asp Thr 
85 90 95 

Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu 
100 105 110 

Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr 
115 120 125 

Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly He Gin Glu Cys 
130 135 140 

Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr 
145 150 155 160 

Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu Pro Thr Gin 
165 170 175 

Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr Gly He He Glu Tyr 
180 185 190 

Pro Phe Asp Leu Gin Ser Val He Phe Arg Met Val Asp Val Gly Gly 
195 200 205 

Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu Asn Val Thr 
210 215 220 

Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val 
225 230 235 240 

Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg 
245 250 255 

Thr He He Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val He Leu Phe 
260 265 270 

Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys lie Met Tyr Ser His Leu 
275 280 285 

Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp Ala Gin Ala 
290 295 300 

Ala Arg Glu Phe He Leu Lys Met Phe Val Asp Leu Asn Pro Asp Ser 
305 310 315 320 

Asp Lys lie He Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn 
325 330 335 

He Arg Phe Val Phe Ala Ala Val Lys Asp Thr lie Leu Gin Leu Asn 
340 345 350 



Leu Lys Asp Cys Gly Leu Phe 
355 
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<210> 30 
<211> 2751 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric hCAR/hmGluR2 
<400> 30 

atggcatttt atagctgctg ctgggtcctc ttggcactca cctggcacac ctctgcctac 60 

gggccagacc agcgagccca aaagaagggg gacattatcc ttggggggct ctttcctatt 120 

cattttggag tagcagctaa agatcaagat ctcaaatcaa ggccggagtc tgtggaatgt 180 

atcaggtata atttccgtgg gtttcgctgg ttacaggcta tgatatttgc catagaggag 240 

ataaacagca gcccagccct tcttcccaac ttgacgctgg gatacaggat atttgacact 300 

tgcaacaccg tttctaaggc cttggaagcc accctgagtt ttgttgctca aaacaaaatt 3 60 

gattctttga accttgatga gttctgcaac tgctcagagc acattccctc tacgattgct 420 

gtggtgggag caactggctc aggcgtctcc acggcagtgg caaatctgct ggggctcttc 4 80 

tacattcccc aggtcagtta tgcctcctcc agcagactcc tcagcaacaa gaatcaattc 540 

aagtctttcc tccgaaccat ccccaatgat gagcaccagg ccactgccat ggcagacatc 600 

atcgagtatt tccgctggaa ctgggtgggc acaattgcag ctgatgacga cta'tgggcgg 660 

ccggggattg agaaattccg agaggaagct gaggaaaggg atatctgcat cgacttcagt 720 

gaactcatct cccagtactc tgatgaggaa gagatccagc atgtggtaga ggtgattcaa 780 

aattccacgg ccaaagtcat cgtggttttc tccagtggcc cagatcttga gcccctcatc 8 40 

aaggagattg tccggcgcaa tatcacgggc aagatctggc tggccagcga ggcctgggcc 900 

agctcctccc tgatcgccat gcctcagtac ttccacgtgg ttggcggcac cattggattc 9 60 

gctctgaagg ctgggcagat cccaggcttc cgggaattcc tgaagaaggt ccatcccagg 1020 

aagtctgtcc acaatggttt tgccaaggag ttttgggaag aaacatttaa ctgccacctc 1080 

caagaaggtg caaaaggacc tttacctgtg gacacctttc tgagaggtca cgaagaaagt 1140 

ggcgacaggt ttagcaacag ctcgacagcc ttccgacccc tctgtacagg ggatgagaac 12 00 

atcagcagtg tcgagacccc ttacatagat tacacgcatt tacggatatc ctacaatgtg 1260 

tacttagcag tctactccat tgcccacgcc ttgcaagata tatatacctg cttacctggg 1320 

agagggctct tcaccaatgg ctcctgtgca gacatcaaga aagttgaggc gtggcaggtc 13 80 

ctgaagcacc tacggcatct aaactttaca aacaatatgg gggagcaggt gacctttgat 14 40 

gagtgtggtg acctggtggg gaactattcc atcatcaact ggcacctctc cccagaggat 1500 

ggctccatcg tgtttaagga agtcgggtat tacaacgtct atgccaagaa gggagaaaga 15 60 

ctcttcatca acgaggagaa aatcctgtgg agtgggttct ccagggaggt gcccttctcc 1620 

aactgcagcc gagactgcct ggcagggacc aggaaaggga tcattgaggg ggagcccacc 1680 

tgctgctttg agtgtgtgga gtgtcctgat ggggagtata gtgatgagac agatgccagt 1740 

gcctgtaaca agtgcccaga tgacttctgg tccaatgaga accacacctc ctgcttcgaa 1800 

ctgccccagg agtacatccg ctggggcgat gcctgggctg tgggacctgt caccatcgcc 18 60 

tgcctcggtg ccctggccac cctgtttgtg ctgggtgtct ttgtgcggca caatgccaca 1920 

ccagtggtca aggcctcagg tcgggagctc tgctacatcc tgctgggtgg tgtcttcctc 1980 

tgctactgca tgaccttcat cttcattgcc aagccatcca cggcagtgtg taccttacgg 2040 

cgtcttggtt tgggcactgc cttctctgtc tgctactcag ccctgctcac caagaccaac 2100 

cgcattgcac gcatcttcgg tggggcccgg gagggtgccc agcggccacg cttcatcagt 2160 

cctgcctcac aggtggccat ctgcctggca cttatctcgg gccagctgct catcgtggtc 2220 

gcctggctgg tggtggaggc accgggcaca ggcaaggaga cagcccccga acggcgggag 2280 

gtggtgacac tgcgctgcaa ccaccgcgat gcaagtatgt tgggctcgct ggcctacaat 234 0 

gtgctcctca tcgcgctctg cacgctttat gccttcaata ctcgcaagtg ccccgaaaac 24 00 

ttcaacgagg ccaagttcat tggcttcacc atgtacacca cctgcatcat ctggctggca 24 60 

ttgttgccca tcttctatgt cacctccagt gactaccggg tacagaccac caccatgtgc 2520 

gtgtcagtca gcctcagcgg ctccgtggtg cttggctgcc tctttgcgcc caagctgcac 2580 

atcatcctct tccagccgca gaagaacgtg gttagccacc gggcacccac cagccgcttt 2640 
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ggcagtgctg ctgccagggc cagctccagc cttggccaag ggtctggctc ccagtttgtc 2700 
cccactgttt gcaatggccg tgaggtggtg gactcgacaa cgtcatcgct t 2751 



<210> 31 
<211> 917 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Chimeric hCAR/hmGluR2 



<400> 31 



Met Ala Phe Tyr Ser Cys Cys Trp Val Leu Leu Ala Leu Thr Trp His 
15 10 15 

Thr Ser Ala Tyr Gly Pro Asp Gin Arg Ala Gin Lys Lys Gly Asp lie 
20 25 30 

lie Leu Gly Gly Leu Phe Pro lie His Phe Gly Val Ala Ala Lys Asp 
35 40 45 

Gin Asp Leu Lys Ser Arg Pro Glu Ser Val Glu Cys lie Arg Tyr Asn 
50 55 60 



Phe Arg Gly Phe Arg Trp Leu Gin Ala Met lie Phe Ala lie Glu Glu 
65 70 75 80 

lie Asn Ser Ser Pro Ala Leu Leu Pro Asn Leu Thr Leu Gly Tyr Arg 
85 90 95 



He Phe Asp Thr Cys Asn Thr Val 
100 

Ser Phe Val Ala Gin Asn Lys He 
115 120 

Cys Asn Cys Ser Glu His He Pro 
130 135 

Thr Gly Ser Gly Val Ser Thr Ala 
145 150 

Tyr He Pro Gin Val Ser Tyr Ala 
165 

Lys Asn Gin Phe Lys Ser Phe Leu 
180 



Ser Lys Ala Leu Glu Ala Thr Leu 
105 110 

Asp Ser Leu Asn Leu Asp Glu Phe 
125 

Ser Thr He Ala Val Val Gly Ala 
140 

Val Ala Asn Leu Leu Gly Leu Phe 
155 160 

Ser Ser Ser Arg Leu Leu Ser Asn 
170 175 

Arg Thr He Pro Asn Asp Glu His 
185 190 



Gin Ala Thr Ala Met Ala Asp He He Glu Tyr Phe Arg Trp Asn Trp 
195 200 205 
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Val Gly Thr lie Ala Ala Asp Asp Asp Tyr Gly Arg Pro Gly lie Glu 
210 215 220 

Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp He Cys He Asp Phe Ser 
225 230 235 240 

Glu Leu He Ser Gin Tyr Ser Asp Glu Glu Glu lie Gin His Val Val 

245 250 255 

Glu Val He Gin Asn Ser Thr Ala Lys Val He Val Val Phe Ser Ser 
260 265 270 

Gly Pro Asp Leu Glu Pro Leu He Lys Glu He Val Arg Arg Asn He 
275 280 285 

Thr Gly Lys He Trp Leu Ala Ser Glu Ala Trp Ala Ser Ser Ser Leu 
290 295 300 

He Ala Met Pro Gin Tyr Phe His Val Val Gly Gly Thr He Gly Phe 
305 310 315 320 

Ala Leu Lys Ala Gly Gin He Pro Gly Phe Arg Glu Phe Leu Lys Lys 



Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys Glu Phe Trp 
340 345 350 

Glu Glu Thr Phe Asn Cys His Leu Gin Glu Gly Ala Lys Gly Pro Leu 
355 360 365 

Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly Asp Arg Phe 
370 375 380 

Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly Asp Glu Asn 
385 390 395 400 

He Ser Ser Val Glu Thr Pro Tyr He Asp Tyr Thr His Leu Arg He 
405 ' 410 415 

Ser Tyr Asn Val Tyr Leu Ala Val Tyr Ser He Ala His Ala Leu Gin 
420 425 430 

Asp He Tyr Thr Cys Leu Pro Gly Arg Gly Leu Phe Thr Asn Gly Ser 
435 440 445 

Cys Ala Asp lie Lys Lys Val Glu Ala Trp Gin Val Leu Lys His Leu 
450 455 460 

Arg His Leu Asn Phe Thr Asn Asn Met Gly Glu Gin Val Thr Phe Asp 
465 470 475 480 

Glu Cys Gly Asp Leu Val Gly Asn Tyr Ser lie lie Asn Trp His Leu 



325 



330 



335 



485 



490 



495 



WO 99/51641 



PCT/US99/07333 



46 



Ser Pro Glu Asp Gly Ser He Val Phe Lys Glu Val Gly Tyr Tyr Asn 
500 505 510 



Val Tyr Ala Lys Lys Gly Glu Arg Leu Phe He Asn Glu Glu Lys He 

515 520 525 

Leu Trp Ser Gly Phe Ser Arg Glu Val Pro Phe Ser Asn Cys Ser Arg 

530 535. 540 



Asp Cys Leu Ala Gly Thr Arg Lys 
545 550 

Cys Cys Phe Glu Cys Val Glu Cys 
565 

Thr Asp Ala Ser Ala Cys Asn Lys 
580 

Glu Asn His . Thr Ser Cys Phe Glu 
595 600 



Gly He He Glu Gly Glu Pro Thr 
555 560 

Pro Asp Gly Glu Tyr Ser Asp Glu 
570 575 

Cys Pro Asp Asp Phe Trp Ser Asn 
585 590 

Leu Pro Gin Glu Tyr He Arg Trp 
605 . 



Gly Asp Ala Trp Ala 

610 

Leu Ala Thr Leu Phe 
625 

Pro Val Val Lys Ala 
645 

Gly Val Phe Leu Cys 
660 

Ser Thr Ala Val Cys 
675 

Ser Val Cys Tyr Ser 
690 

He Phe Gly Gly Ala 
705 

Pro Ala Ser Gin Val 
725 



Val Gly Pro Val Thr 
615 

Val Leu Gly Val Phe 
630 

Ser Gly Arg Glu Leu 
650 

Tyr Cys Met Thr Phe 
665 

Thr Leu Arg Arg Leu 
680 

Ala Leu Leu Thr Lys 
695 

Arg Glu Gly Ala Gin 
710 

Ala He Cys Leu Ala 
730 



He Ala Cys Leu Gly Ala 
620 

Val Arg His Asn Ala Thr 
635 640 

Cys Tyr He Leu Leu Gly 
655 

He Phe He Ala Lys Pro 
670 

Gly Leu Gly Thr Ala Phe 
685 

Thr Asn Arg He Ala Arg 
700 

Arg Pro Arg Phe lie Ser 
715 720 

Leu He Ser Gly Gin Leu 
735 



Leu He Val Val 
740 

Glu Thr Ala Pro 
755 



Ala Trp Leu Val 

Glu Arg Arg Glu 
760 



Val Glu Ala Pro 
745 

Val Val Thr Leu 



Gly Thr Gly Lys 
750 

Arg Cys Asn His 
765 



Arg Asp Ala Ser Met Leu Gly Ser Leu Ala 
770 775 



Tyr Asn Val 
780 



Leu Leu He 
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Ala Leu Cys Thr Leu Tyr Ala Phe Asn Thr Arg Lys Cys Pro Glu Asn 
785 790 795 800 

Phe Asn Glu Ala Lys Phe lie Gly Phe Thr Met Tyr Thr Thr Cys lie 
805 810 815 

lie Trp Leu Ala Leu Leu Pro lie Phe Tyr Val Thr Ser Ser Asp Tyr 
820 825 830 

Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu Ser Gly Ser 
835 840 845 

Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His lie lie Leu Phe 
850 855 860 

Gin Pro Gin Lys Asn Val Val Ser His Arg Ala Pro Thr Ser Arg Phe 
865 870 875 880 

Gly Ser Ala Ala Ala Arg Ala Ser Ser Ser Leu Gly Gin Gly Ser Gly 
885 890 895 

Ser Gin Phe Val Pro Thr Val Cys Asn Gly Arg Glu Val Val Asp Ser 
900 905 910 

Thr Thr Ser Ser Leu 
915 



<210> 32 
<211> 3831 
.<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric phCaR/hmGluR2*Gqi5 
<400> 32 

atggcatttt atagctgctg ctgggtcctc ttggcactca cctggcacac ctctgcctac 60 

gggccagacc agcgagccca aaagaagggg gacattatcc ttggggggct ctttcctatt 120 

cattttggag tagcagctaa agatcaagat ctcaaatcaa ggccggagtc tgtggaatgt 180 

atcaggtata atttccgtgg gtttcgctgg ttacaggcta tgatatttgc catagaggag 240 

ataaacagca gcccagccct tcttcccaac ttgacgctgg gatacaggat atttgacact 300 

tgcaacaccg tttctaaggc cttggaagcc accctgagtt ttgttgctca aaacaaaatt 360 

gattctttga accttgatga gttctgcaac tgctcagagc acattccctc tacgattgct 420 

gtggtgggag caactggctc aggcgtctcc acggcagtgg caaatctgct ggggctcttc 4 80 

tacattcccc aggtcagtta tgcctcctcc agcagactcc tcagcaacaa gaatcaattc 540 

aagtctttcc tccgaaccat ccccaatgat gagcaccagg ccactgccat ggcagacatc 600 

atcgagtatt tccgctggaa ctgggtgggc acaattgcag ctgatgacga ctatgggcgg 660 

ccggggattg agaaattccg agaggaagct gaggaaaggg atatctgcat cgacttcagt 720 

gaactcatct cccagtactc tgatgaggaa gagatccagc atgtggtaga ggtgattcaa 780 

aattccacgg ccaaagtcat cgtggttttc tccagtggcc cagatcttga gcccctcatc 84 0 

aaggagattg tccggcgcaa tatcacgggc aagatctggc tggccagcga ggcctgggcc 900 
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agctcctccc tgatcgccat gcctcagtac ttccacgtgg ttggcggcac cattggattc 960 

gctctgaagg ctgggcagat cccaggcttc cgggaattcc tgaagaaggt ccatcccagg 1020 

aagtctgtcc acaatggttt tgccaaggag ttttgggaag aaacatttaa ctgccacctc 1080 

caagaaggtg caaaaggacc tttacctgtg gacacctttc tgagagg.tca cgaagaaagt 114 0 

ggcgacaggt ttagcaacag ctcgacagcc ttccgacccc tctgtacagg ggatgagaac 1200 

atcagcagtg tcgagacccc ttacatagat tacacgcatt tacggatatc ctacaatgtg 1260 

tacttagcag tctactccat tgcccacgcc ttgcaagata tatatacctg cttacctggg 1320 

agagggctct tcaccaatgg ctcctgtgca gacatcaaga aagttgaggc gtggcaggtc 1380 

ctgaagcacc tacggcatct aaactttaca aacaatatgg gggagcaggt gacctttgat 14 40 

gagtgtggtg acctggtggg gaactattcc atcatcaact ggcacctctc cccagaggat 1500 

ggctccatcg tgtttaagga agtcgggtat tacaacgtct atgccaagaa gggagaaaga 1560 

ctcttcatca acgaggagaa aatcctgtgg agtgggttct ccagggaggt gcccttctcc 1620 

aactgcagcc gagactgcct ggcagggacc aggaaaggga tcattgaggg ggagcccacc 1680 

tgctgctttg agtgtgtgga gtgtcctgat ggggagtata gtgatgagac agatgccagt 1740 

gcctgtaaca agtgcccaga tgacttctgg tccaatgaga accacacctc ctgcttcgaa 1800 

ctgccccagg agtacatccg ctggggcgat gcctgggctg tgggacctgt caccatcgcc 18 60 

tgcctcggtg ccctggccac cctgtttgtg ctgggtgtct ttgtgcggca caatgccaca 1920 

ccagtggtca aggcctcagg tcgggagctc tgctacatcc tgctgggtgg tgtcttcctc 1980 

tgctactgca tgaccttcat cttcattgcc aagccatcca cggcagtgtg taccttacgg 2040 

cgtcttggtt tgggcactgc cttctctgtc tgctactcag ccctgctcac caagaccaac 2100 

cgcattgcac gcatcttcgg tggggcccgg gagggtgccc agcggccacg cttcatcagt 2160 

cctgcctcac aggtggccat ctgcctggca cttatctcgg gccagctgct catcgtggtc 2220 

gcctggctgg tggtggaggc accgggcaca ggcaaggaga cagcccccga acggcgggag 2280 

gtggtgacac tgcgctgcaa ccaccgcgat gcaagtatgt tgggctcgct ggcctacaat 2340 

gtgctcctca tcgcgctctg cacgctttat gccttcaata ctcgcaagtg ccccgaaaac 24 00 

ttcaacgagg ccaagttcat tggcttcacc atgtacacca cctgcatcat ctggctggca 2460 

ttgttgccca tcttctatgt cacctccagt gactaccggg tacagaccac caccatgtgc 2520 

gtgtcagtca gcctcagcgg ctccgtggtg cttggctgcc tctttgcgcc caagctgcac 2580 

atcatcctct tccagccgca gaagaacgtg gttagccacc gggcacccac cagccgcttt 2640 

ggcagtgctg ctgccagggc cagctccagc cttggccaag ggtctggctc ccagtttgtc 2700 

cccactgttt gcaatggccg tgaggtggtg gactcgacaa cgtcatcgct tatgactctg 2760 

gagtccatca tggcgtgctg cctgagcgag gaggccaagg aagcccggcg gatcaacgac 2820 

gagatcgagc ggcagctccg cagggacaag cgggacgccc gccgggagct caagctgctg 2880 

ctgctcggga caggagagag tggcaagagt acgtttatca agcagatgag aatcatccat 2940 

gggtcaggat actctgatga agataaaagg ggcttcacca agctggtgta tcagaacatc 3000 

ttcacggcca tgcaggccat gatcagagcc atggacacac tcaagatccc atacaagtat 3060 

gagcacaata aggctcatgc acaattagtt cgagaagttg atgtggagaa ggtgtctgct 3120 

tttgagaatc catatgtaga tgcaataaag agtttatgga atgatcctgg aatccaggaa 3180 

tgctatgata gacgacgaga atatcaatta tctgactcta ccaaatacta tcttaatgac 3240 

ttggaccgcg tagctgaccc tgcctacctg cctacgcaac aagatgtgct tagagttcga 3300 

gtccccacca cagggatcat cgaatacccc tttgacttac aaagtgtcat tttcagaatg 3360 

gtcgatgtag ggggccaaag gtcagagaga agaaaatgga tacactgctt tgaaaatgtc 3420 

acctctatca tgtttctagt agcgcttagt gaatatgatc aagttctcgt ggagtcagac 3480 

aatgagaacc gaatggagga aagcaaggct ctctttagaa caattatcac atacccctgg 3540 

ttccagaact cctcggttat tctgttctta aacaagaaag atcttctaga ggagaaaatc 3600 

atgtattccc atctagtcga ctacttccca gaatatgatg gaccccagag agatgcccag 3660 

gcagcccgag aattcattct gaagatgttc gtggacctga acccagacag tgacaaaatt 3720 

atctactccc acttcacgtg cgccacagac accgagaata tccgctttgt ctttgctgcc 3780 

gtcaaggaca ccatcctcca gttgaacctg aaggactgcg gtctgttcta a 3831 
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<210> 33 
<211> 1276 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric phCaR/hmGluR2*Gqi5 
<400> 33 

Met Ala Phe Tyr Ser Cys Cys Trp Val Leu Leu Ala Leu Thr Trp His 
I 5 10 15 

Thr Ser Ala Tyr Gly Pro Asp Gin Arg Ala Gin Lys Lys Gly Asp He 
20 25 30 

He Leu Gly Gly Leu Phe Pro He His Phe Gly Val Ala Ala Lys Asp 
35 40 45 

Gin Asp Leu Lys Ser Arg Pro Glu Ser Val Glu Cys He Arg Tyr Asn 
50 55 60 

Phe Arg Gly Phe Arg Trp Leu Gin Ala Met He Phe Ala He Glu Glu 
65 70 75 80 

He Asn Ser Ser Pro Ala Leu Leu Pro Asn Leu Thr Leu Gly Tyr Arg 
85 90 95 

He Phe Asp Thr Cys Asn Thr Val Ser Lys Ala Leu Glu Ala Thr Leu 
100 105 HO 

Ser Phe Val Ala Gin Asn Lys He Asp Ser Leu Asn Leu Asp Glu Phe 
115 120 125 

Cys Asn Cys Ser Glu His He Pro Ser Thr He Ala Val Val Gly Ala 
130 135 140 

Thr Gly Ser Gly Val Ser Thr Ala Val Ala Asn Leu Leu Gly Leu Phe 
145 150 155 160 

Tyr He Pro Gin Val Ser Tyr Ala Ser Ser Ser Arg Leu Leu Ser Asn 
165 170 175 

Lys Asn Gin Phe Lys Ser Phe Leu Arg Thr He Pro Asn Asp Glu His 
180 185 190 

Gin Ala Thr Ala Met Ala Asp lie He Glu Tyr Phe Arg Trp Asn Trp 
195 200 205 

Val Gly Thr He Ala Ala Asp Asp Asp Tyr Gly Arg Pro Gly He Glu 
210 215 220 



Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp He Cys He Asp Phe Ser 
225 230 235 240 
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Glu Leu lie Ser Gin Tyr Ser Asp Glu Glu Glu He Gin His Val Val 
245 250 255 

Glu Val He Gin Asn Ser Thr Ala Lys Val He Val Val Phe Ser Ser 
260 265 270 

Gly Pro Asp Leu Glu Pro Leu He Lys Glu He Val Arg Arg Asn He 
275 280 285 

Thr Gly Lys He Trp Leu Ala Ser Glu Ala Trp Ala Ser Ser Ser Leu 
290 295 300 

He Ala Met Pro Gin Tyr Phe His Val Val Gly Gly Thr He Gly Phe 
305 310 315 320 

Ala Leu Lys Ala Gly Gin He Pro Gly Phe Arg Glu Phe Leu Lys Lys 
325 330 335 

Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys Glu Phe Trp 
340 345 350 

Glu Glu Thr Phe Asn Cys His Leu Gin Glu Gly Ala Lys Gly Pro Leu 
355 360 365 

Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly Asp Arg Phe 
370 375 380 

Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly Asp Glu Asn 
385 390 395 400 

He Ser Ser Val Glu. Thr Pro Tyr He Asp Tyr Thr His Leu Arg He 
405 410 415 

Ser Tyr Asn Val Tyr Leu Ala Val Tyr Ser He Ala His Ala Leu Gin 
420 425 430 

Asp He Tyr Thr Cys Leu Pro Gly Arg Gly Leu Phe Thr Asn Gly Ser 
435 440 445 

Cys Ala Asp He Lys Lys Val Glu Ala Trp Gin Val Leu Lys His Leu 
450 455 460 

Arg His Leu Asn Phe Thr Asn Asn Met Gly Glu Gin Val Thr Phe Asp 
465 470 475 480 

Glu Cys Gly Asp Leu Val Gly Asn Tyr Ser He He Asn Trp His Leu 
485 490 495 

Ser Pro Glu Asp Gly Ser He Val Phe Lys Glu Val Gly Tyr Tyr Asn 
500 505 510 

Val Tyr Ala Lys Lys Gly Glu Arg Leu Phe He Asn Glu Glu Lys lie 
515 520 525 
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Leu Trp Ser Gly Phe Ser Arg Glu Val Pro Phe Ser Asn Cys Ser Arg 
530 535 540 

Asp Cys Leu Ala Gly Thr Arg Lys Gly lie He Glu Gly Glu Pro Thr 
545 550 555 560 

Cys Cys Phe Glu Cys Val Glu Cys Pro Asp Gly Glu Tyr Ser Asp Glu 
565 570 575 

Thr Asp Ala Ser Ala Cys Asn Lys Cys Pro Asp Asp Phe Trp Ser Asn 
580 585 590 

Glu Asn His Thr Ser Cys Phe Glu Leu Pro Gin Glu Tyr He Arg Trp 
595 600 605 

Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys Leu Gly Ala 
610 615 620 

Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His Asn Ala Thr 
625 630 635 640 

Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He Leu Leu Gly 
645 650 655 

Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe He Ala Lys Pro 
660 665 670 

Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly Thr Ala Phe 
675 680 685 

Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg He Ala Arg 
690 695 700 

lie Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg Phe He Ser 
705 710 715 720 

Pro Ala Ser Gin Val Ala lie Cys Leu Ala Leu He Ser Gly Gin Leu 
725 730 735 

Leu He Val Val Ala Trp Leu Val Val Glu Ala Pro Gly Thr Gly Lys 
740 745 750 

Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg Cys Asn His 
755 760 765 

Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val Leu Leu He 
770 775 780 

Ala Leu Cys Thr Leu Tyr Ala Phe Asn Thr Arg Lys Cys Pro Glu Asn 
785 790 795 800 



Phe Asn Glu Ala Lys Phe He Gly Phe Thr Met Tyr Thr Thr Cys He 
805 810 815 
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lie Trp Leu Ala Leu Leu Pro lie Phe Tyr Val Thr Ser Ser Asp Tyr 
820 825 830 

Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu Ser Gly Ser 
835 840 845 

Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His lie He Leu Phe 
850 855 860 

Gin Pro Gin Lys Asn Val Val Ser His Arg Ala Pro Thr Ser Arg Phe 
865 870 875 880 

Gly Ser Ala Ala Ala Arg Ala Ser Ser Ser Leu Gly Gin Gly Ser Gly 
885 890 895 

Ser Gin Phe Val Pro Thr Val Cys Asn Gly Arg Glu Val Val Asp Ser 
900 905 910 

Thr Thr Ser Ser Leu Met Thr Leu Glu Ser He Met Ala Cys Cys Leu 
915 920 925 

Ser Glu Glu Ala Lys Glu Ala Arg Arg lie Asn Asp Glu He Glu Arg 
930 935 940 

Gin Leu Arg Arg Asp Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu 
945 950 955 960 

Leu Leu Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met 
• 965 970 975 

Arg He lie His Gly Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe 
980 985 990 

Thr Lys Leu Val Tyr Gin Asn He Phe Thr Ala Met Gin Ala Met He 
995 1000 1005 

Arg Ala Met Asp Thr Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys 
1010 1015 1020 

Ala His Ala Gin Leu Val Arg Glu Val Asp Val Glu Lys Val Ser Ala 
1025 1030 1035 1040 

Phe Glu Asn Pro Tyr Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro 
1045 1050 1055 

Gly He Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp 
1060 1065 1070 

Ser Thr Lys Tyr Tyr Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala 
1075 1080 1085 



Tyr Leu Pro Thr Gin Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr 
1090 1095 HOO 
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Gly lie lie Glu Tyr Pro Phe Asp Leu Gin Ser Val lie Phe Arg Met 
1105 1110 1115 1120 

Val Asp Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp. Xle His Cys 
1125 1130 1135 

Phe Glu Asn Val Thr Ser lie Met Phe Leu Val Ala Leu Ser Glu Tyr 
1140 1145 1150 

Asp Gin Val Leu Val Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser 
1155 1160 1165 

Lys Ala Leu Phe Arg Thr lie lie Thr Tyr Pro Trp Phe Gin Asn Ser 
1170 1175 1180 

Ser Val lie Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys lie 
1185 1190 1195 1200 

Met Tyr Ser His Leu Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin 
1205 1210 1215 

Arg Asp Ala Gin Ala Ala Arg Glu Phe lie Leu Lys Met Phe Val Asp 
1220 1225 1230 

Leu Asn Pro Asp Ser Asp Lys lie He Tyr Ser His Phe Thr Cys Ala 
1235 1240 1245 

Thr Asp Thr Glu Asn He Arg Phe Val Phe Ala Ala Val Lys Asp Thr 
1250 1255 1260 

He Leu Gin Leu Asn Leu Lys Asp Cys Gly Leu Phe 
1265 1270 1275 



<210> 34 
<211> 3105 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric hmGluR2/hCaR 
<400> 34 

atgggatcgc tgcttgcgct cccggcactg ctgctgctgt ggggtgctgt ggctgagggc 60 
ccagccaaga aggtgctgac cctggaggga gacttggtgc tgggtgggct gttcccagtg 120 
caccagaagg gcggcccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag 180 
cgcctggagg ccatgctttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 24 0 

ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tgcgctggag 300 
caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggctc acgccacatc 360 
tgccccgacg gctcttatgc gacccatggt gatgctccca ctgccatcac tggtgttatt 4 20 

ggcggttcct acagtgatgt ctccatccag gtggccaacc tcttgaggct atttcagatc 4 80 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaagtcccg ctatgactac 540 
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tttgcccgca 
ttcttcaact 
attgaggcct 
gtgggccgtg 
cccagtgccc 
gccagccagc 
gagagtgtgg 
tcctacccca 
cggaacccct 
gactgcgcag 
gtggtcaatg 
cccaacacca 
gactttgtgc 
gtccgctttg 
gcaggcagtg 
gacaccagcc 
agtgagccct 
ctctgcattc 
ggcctgggct 
atccgctggg 
gccaccctct 
tcaggtcggg 
ttcatcttca 
actgccttct 
ttcggtgggg 
gccatctgcc 
gaggcaccgg 
tgcaaccacc 
ctctgcacgc 
ttcattggct 
tatgtcacct 
agcggctccg 
ccgcagaaga 
gctgcccggg 
ggctccacgg 
ttcccacagc 
cagcagcagc 
cagaaggtca 
aagaacgcca 
agcgatacgc 
gatctgaccg 
gtggaggacc 
atcagtggtg 



cagtgcctcc 
ggacctatgt 
ttgagctaga 
ccatgagccg 
gcgtggctgt 
gcctcaatgc 
tggcaggcag 
tcagtgactt 
ggttccgtga 
cccactctct 
cagtgtacgc 
cccggctctg 
tcaacgtcaa 
accgctttgg 
ggcgctatcg 
tcatcccatg 
gcctccagaa 
cgtgccagcc 
actggcccaa 
gcgatgcctg 
ttgtgctggg 
agctctgcta 
ttgccaagcc 
ctgtctgcta 
cccgggaggg 
tggcacttat 
gcacaggcaa 
gcgatgcaag 
tttatgcctt 
tcaccatgta 
ccagtgacta 
tggtgcttgg 
acaccatcga 
ccacgctgcg 
gatccacccc 
ccgagaggca 
ccctgaccct 
tctttggcag 
tggcccacgg 
tgacccgaca 
tccaggaaac 
ctgaagagtt 
gaggcagcac 



.tgacttcttc 
gtccactgtg 
ggctcgtgcc 
cgcggccttt 
cctgttcacc 
cagcttcacc 
tgagggggct 
tgcctcctac 
attctgggag 
ccgggctgtg 
catggcccat 
tgacgcgatg 
gtttgatgcc 
tgatggtatt 
ctaccagaag 
ggcctcaccc 
tgaggtgaag 
ctatgagtac 
tgccagcctg 
ggctgtggga 
tgtctttgtg 
catcctgctg 
atccacggca 
ctcagccctg 
tgcccagcgg 
ctcgggccag 
ggagacagcc 
tatgttgggc 
caagactcgc 
caccacctgc 
ccgggtacag 
ctgcctcttt 
ggaggtgcgt 
ccgcagcaac 
ctcctcctcc 
gaagcagcag 
cccacagcag 
cggcacggtc 
gaattctacg 
ccagccatta 
aggtctgcaa 
gtccccagca 
tgttacagaa 



caagccaagg 
gcgtctgagg 
cgcaacatct 
gagggtgtgg 
cgttctgagg 
tgggtggcca 
gctgagggtg 
ttccagagcc 
cagaggttcc 
ccctttgagc 
gcgctccaca 
cggccagtta 
ccctttcgcc 
ggccgctaca 
gtgggctact 
tcagccggcc 
agtgtgcagc 
cgattggacg 
actggctgct 
cctgtcacca 
cggcacaatg 
ggtggtgtct 
gtgtgtacct 
ctcaccaaga 
ccacgcttca 
ctgctcatcg 
cccgaacggc 
tcgctggcct 
aagtgccccg 
atcatctggc 
accaccacca 
gcgcccaagc 
tgcagcaccg 
gtctcccgca 
atcagcagca 
cagccgctgg 
caacgatctc 
accttctcac 
caccagaact 
ctcccgctgc 
ggacctgtgg 
cttgtagtgt 
aacgtagtga 



ccatggctga 
gcgactatgg 
gtgtggccac 
tgcgagccct 
atgcccggga 
gtgatggttg 
ctatcaccat 
tggacccttg 
gctgcagctt 
aggagtccaa 
acatgcaccg 
acgggcgccg 
cagctgacac 
acatcttcac 
gggcagaagg 
ccctgcccgc 
cgggcgaagt 
aattcacttg 
tcgaactgcc 
tcgcctgcct 
ccacaccagt 
tcctctgcta 
tacggcgtct 
ccaaccgcat 
tcagtcctgc 
tggtcgcctg 
gggaggtggt 
acaatgtgct 
aaaacttcaa 
tggcattcct 
tgtgcgtgtc 
tgcacatcat 
cagctcacgc 
agcggtccag 
agagcaacag 
ccctaaccca 
agcagcagcc 
tgagctttga 
ccctggaggc 
agtgcgggga 
gtggagacca 
ccagttcaca 
attca 



gattctccgc 
cgagacaggc 
ctcggagaaa 
gctgcagaag 
gctgcttgct 

gggggccctg 

cgagctggcc 
gaacaacagc 
ccggcagcga 
gatcatgttt 
tgccctctgc 
cctctacaag 
ccacaatgag 
ctatctgcgt 
cttgactctg 
ctctcgctgc 
ctgctgctgg 
cgctgattgt 
ccaggagtac 
cggtgccctg 
ggtcaaggcc 
ctgcatgacc 
tggtttgggc 
tgcacgcatc 
ctcacaggtg 
gctggtggtg 
gacactgcgc 
cctcatcgcg 
cgaggccaag 
gcccatcttc 
agtcagcctc 
cctcttccag 
tttcaaggtg 
cagccttgga 
cgaagaccca 
gcaagagcag 
cagatgcaag 
tgagcctcag 
ccagaaaagc 
aacggactta 
gcggccagag 
gagctttgtc 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3105 



<210> 35 
<211> 1035 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Chimeric hmGluR2/hCaR 
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<400> 35 

Met Gly Ser Leu Leu Ala Leu Pro Ala Leu Leu Leu Leu Trp Gly Ala 
1 5 10 15 

Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly lie Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg lie Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 



Gly Val Arg Leu Gly Ala His lie 
85 

His Ala Leu Glu Gin Ala Leu Asp 
100 

Gly Ala Asp Gly Ser Arg His lie 
115 120 

His Gly Asp Ala Pro Thr Ala He 
130 135 



Leu Asp Ser Cys Ser Lys Asp Thr 
90 95 

Phe Val Arg Ala Ser Leu Ser Arg 
105 110 

Cys Pro Asp Gly Ser Tyr Ala Thr 
125 

Thr Gly Val He Gly Gly Ser Tyr 
140 



Ser Asp Val Ser He Gin Val Ala Asn Leu Leu Arg Leu Phe Gin He 
145 150 155 160 

Pro Gin He Ser Tyr Ala Ser Thr Ser Ala Lys Leu Ser Asp Lys Ser 
165 170 175- 

Arg Tyr Asp Tyr Phe Ala Arg Thr Val Pro Pro Asp Phe Phe Gin Ala 
180 185 190 

Lys Ala Met Ala Glu He Leu Arg Phe Phe Asn Trp Thr Tyr Val Ser 
195 200 205 

Thr Val Ala Ser Glu Gly Asp Tyr Gly Glu Thr Gly He Glu Ala Phe 
210 215 220 

Glu Leu Glu Ala Arg Ala Arg Asn He Cys Val Ala Thr Ser Glu Lys 
225 230 235 240 

Val Gly Arg Ala Met Ser Arg Ala Ala Phe Glu Gly Val Val Arg Ala 
245 250 255 



Leu Leu Gin Lys Pro Ser Ala Arg 
2 60 



Val Ala Val Leu 
265 



Phe Thr Arg Ser 
270 
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Glu Asp Ala Arg Glu Leu Leu Ala Ala Ser Gin Arg Leu Asn Ala Ser 
275 280 285 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu Glu Ser Val Val 
290 295 300 

Ala Gly Ser Glu Gly Ala Ala Glu Gly Ala lie Thr lie Glu Leu Ala 
305 310 315 320 

Ser Tyr Pro lie Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345 350 

Phe Arg Cys Ser Phe Arg Gin Arg Asp Cys Ala Ala His Ser Leu Arg 
355 360 365 

Ala Val Pro Phe Glu Gin Glu Ser Lys lie Met Phe Val Val Asn Ala 
370 375 380 

Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 395 400 

Pro Asn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn Val Lys Phe Asp Ala Pro Phe 
420 425 430 

Arg Pro Ala Asp Thr His Asn Glu Val Arg Phe Asp Arg Phe Gly Asp 
435 440 445 

Gly lie Gly Arg Tyr Asn lie Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu lie Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Pro 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys He Pro Cys Gin Pro Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 535 540 

Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 
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lie Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His 
580 585 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He 
595 600 605 

Leu Leu Gly Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe lie 
610 615 620 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

He Ala Arg He Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 

Phe He Ser Pro Ala Ser Gin Val Ala He Cys Leu Ala Leu He Ser 
675 680 685 

Gly Gin Leu Leu He Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 

Leu Leu He Ala Leu Cys Thr Leu Tyr Ala Phe Lys Thr Arg Lys Cys 
740 745 750 

Pro Glu Asn Phe Asn Glu Ala Lys Phe He Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys He He Trp Leu Ala Phe Leu Pro He Phe Tyr Val Thr Ser 
770 775 780 

Ser Asp Tyr Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu 
785 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He 
805 810 815 

He Leu Phe Gin Pro Gin Lys Asn Thr He Glu Glu Val Arg Cys Ser 
820 825 830 



Thr Ala Ala His Ala Phe Lys Val 
835 840 



Ala Ala Arg 



Ala Thr Leu Arg Arg 
845 
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Ser Asn Val Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly 
850 855 860 

Ser Thr Pro Ser Ser Ser lie Ser Ser Lys Ser Asn Ser Glu Asp Pro 
865 870 875 880 

Phe Pro Gin Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr 
885 890 895 

Gin Gin Glu Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg 
900 905 910 

Ser Gin Gin Gin Pro Arg Cys Lys Gin Lys Val lie Phe Gly Ser Gly 
915 920 925 

Thr Val Thr Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met 
930 935 940 

Ala His Gly Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser 
945 950 955 960 

Ser Asp Thr Leu Thr Arg His Gin Pro Leu Leu Pro Leu Gin Cys Gly 
965 970 975 

Glu Thr Asp Leu Asp Leu Thr Val Gin Glu Thr Gly Leu Gin Gly Pro 
980 985 990 

Val Gly Gly Asp Gin Arg Pro Glu Val Glu Asp Pro Glu Glu Leu Ser 
995 1000 1005 

Pro Ala Leu Val Val Ser Ser Ser Gin Ser Phe Val He Ser Gly Gly 
1010 1015 1020 

Gly Ser Thr Val Thr Glu Asn Val Val Asn Ser 
1025 1030 1035 



<210> 36 
<211> 4185 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2//CaR*Ga q i5 



<400> 36 

atgggatcgc tgcttgcgct cccggcactg ctgctgctgt ggggtgctgt ggctgagggc 60 

ccagccaaga aggtgctgac cctggaggga gacttggtgc tgggtgggct -gttcccagtg 120 

caccagaagg gcggcccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag 180 

cgcctggagg ccatgctttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 240 

ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tgcgctggag 300 

caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggctc acgccacatc 360 
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tgccccgacg gctcttatgc gacccatggt gatgctccca ctgccatcac tggtgttatt 42 0 

ggcggttcct acagtgatgt ctccatccag gtggccaacc tcttgaggct atttcagatc 480 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaagtcccg ctatgactac 54 0 

tttgcccgca cagtgcctcc tgacttcttc caagccaagg ccatggctga gattctccgc 600 

ttcttcaact ggacctatgt gtccactgtg gcgtctgagg gcgactatgg cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcaacatct gtgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt gagggtgtgg tgcgagccct gctgcagaag 780 

cccagtgccc gcgtggctgt cctgttcacc cgttctgagg atgcccggga gctgcttgct 840 

gccagccagc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg tggcaggcag tgagggggct gctgagggtg ctatcaccat cgagctggcc 960 

tcctacccca tcagtgactt tgcctcctac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga attctgggag cagaggttcc gctgcagctt ccggcagcga 1080 

gactgcgcag cccactctct ccgggctgtg ccctttgagc aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acatgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa gtttgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

gtccgctttg accgctttgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 14 40 

gacaccagcc tcatcccatg ggcctcaccc tcagccggcc ccctgcccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcacttg cgctgattgt 1620 

ggcctgggct actggcccaa tgccagcctg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg gcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 174 0 

gccaccctct ttgtgctggg tgtctttgtg cggcacaatg ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 1860 

ttcatcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1920 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 204 0 

gccatctgcc tggcacttat ctcgggccag ctgctcatcg tggtcgcctg gctggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag tatgttgggc tcgctggcct acaatgtgct cctcatcgcg 2220 

ctctgcacgc tttatgcctt caagactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattcct gcccatcttc 234 0 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 2400 

agcggctccg tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctcttccag 24 60 

ccgcagaaga acaccatcga ggaggtgcgt tgcagcaccg cagctcacgc tttcaaggtg 2520 

gctgcccggg ccacgctgcg ccgcagcaac gtctcccgca agcggtccag cagccttgga 258 0 

ggctccacgg gatccacccc ctcctcctcc atcagcagca agagcaacag cgaagaccca 264 0 

ttcccacagc ccgagaggca gaagcagcag cagccgctgg ccctaaccca gcaagagcag 2700 

cagcagcagc ccctgaccct cccacagcag caacgatctc agcagcagcc cagatgcaag 27 60 

cagaaggtca tctttggcag cggcacggtc accttctcac tgagctttga tgagcctcag 2820 

aagaacgcca tggcccacgg gaattctacg caccagaact ccctggaggc ccagaaaagc 2880 

agcgatacgc tgacccgaca ccagccatta ctcccgctgc agtgcgggga aacggactta 2 94 0 

gatctgaccg tccaggaaac aggtctgcaa ggacctgtgg gtggagacca gcggccagag 3000 

gtggaggacc ctgaagagtt gtccccagca cttgtagtgt ccagttcaca gagctttgtc 3060 

atcagtggtg gaggcagcac tgttacagaa aacgtagtga attcaatgac tctggagtcc 3120 

atcatggcgt gctgcctgag cgaggaggcc aaggaagccc ggcggatcaa cgacgagatc 3180 

gagcggcagc tccgcaggga caagcgggac gcccgccggg agctcaagct gctgctgctc 324 0 

gggacaggag agagtggcaa gagtacgttt atcaagcaga tgagaatcat ccatgggtca 3 300 

ggatactctg atgaagataa aaggggcttc accaagctgg tgtatcagaa catcttcacg 3360 

gccatgcagg ccatgatcag agccatggac acactcaaga tcccatacaa gtatgagcac 3420 

aataaggctc atgcacaatt agttcgagaa gttgatgtgg agaaggtgtc tgcttttgag 3480 

" aatccatatg tagatgcaat aaagagttta tggaatgatc ctggaatcca ggaatgctat 3540 

gatagacgac gagaatatca attatctgac tctaccaaat actatcttaa tgacttggac 3600 

cgcgtagctg accctgccta cctgcctacg caacaagatg tgcttagagt tcgagtcccc 3660 
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accacaggga tcatcgaata cccctttgac 
gtagggggcc aaaggtcaga gagaagaaaa 
atcatgtttc tagtagcgct tagtgaatat 
aaccgaatgg aggaaagcaa ggctctcttt 
aactcctcgg ttattctgtt cttaaacaag 
tcccatctag tcgactactt cccagaatat 
cgagaattca ttctgaagat gttcgtggac 
tcccacttca cgtgcgccac agacaccgag 
gacaccatcc tccagttgaa cctgaaggac 



ttacaaagtg 
tggatacact 
gatcaagttc 
agaacaatta 
aaagatcttc 
gatggacccc 
ctgaacccag 
aatatccgct 
tgcggtctgt 



tcattttcag aatggtcgat 
gctttgaaaa tgtcacctct 
tcgtggagtc agacaatgag 
tcacataccc ctggttccag 
tagaggagaa aatcatgtat 
agagagatgc ccaggcagcc 
acagtgacaa aattatctac 
ttgtctttgc tgccgtcaag 
tctaa 



3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4185 



<210> 37 
<211> 1394 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Chimeric pmGluR2//CaR*Gct q i5 
<400> 37 

Met Gly Ser Leu Leu Ala Leu Pro Ala Leu Leu Leu Leu Trp Gly Ala 
1 5 10 15 

Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly lie Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg lie Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His lie Leu Asp Ser Cys Ser Lys Asp Thr 
85 90 95 

His Ala Leu Glu Gin Ala Leu Asp Phe Val Arg Ala Ser Leu Ser Arg 
100 105 110 

Gly Ala Asp Gly Ser Arg His lie Cys Pro Asp Gly Ser Tyr Ala Thr 
115 120 125 

His Gly Asp Ala Pro Thr Ala He Thr Gly Val He Gly Gly Ser Tyr 
130 135 140 

Ser Asp Val Ser He Gin Val Ala Asn Leu Leu Arg Leu Phe Gin He 
145 150 155 160 



WO 99/51641 



PCTAJS99/07333 



61 

Pro Gin lie Ser Tyr Ala Ser Thr Ser Ala Lys Leu Ser Asp Lys Ser 
165 170 175 

Arq Tyr Asp Tyr Phe Ala Axg Thr Val Pro Pro Asp Phe Phe Gin Ala 
180 185 190 

Lvs Ala Met Ala Glu lie Leu Axg Phe Phe Asn Trp Thr Tyr Val Ser 
195 200 205 

Thr Val Ala Ser Glu Gly Asp Tyr Gly Glu Thr Gly lie Glu Ala Phe 
210 215 220 

Glu Leu Glu Ala Arg Ala Arg Asn lie Cys Val Ala Thr Ser Glu Lys 
225 230 235 240 

val Gly Arg Ala Met Ser Arg Ala Ala Phe Glu Gly Val Val Arg Ala 
245 250 255 

Leu Leu Gin Lys Pro Ser Ala Arg Val Ala Val Leu Phe Thr Arg Ser 
260 265 270 

Glu Asp Ala Arg Glu Leu Leu Ala Ala Ser Gin Arg Leu Asn Ala Ser 
275 280 285 

Phe Thr Trp Val Ala Ser Asp Gly Trp Gly Ala Leu Glu Ser Val Val 
290 295 300 

Ala Gly Ser Glu Gly Ala Ala Glu Gly Ala He Thr He Glu Leu Ala 
305 310 315 320 

Ser Tyr Pro lie Ser Asp Phe Ala Ser Tyr Phe Gin Ser Leu Asp Pro 
325 330 335 

Trp Asn Asn Ser Arg Asn Pro Trp Phe Arg Glu Phe Trp Glu Gin Arg 
340 345 350 

Phe Arg Cys Ser Phe Arg Gin Arg Asp Cys Ala Ala His Ser Leu Arg 
355 360 365 

Ala Val Pro Phe Glu Gin Glu Ser Lys lie Met Phe Val Val Asn Ala 
370 375 380 

Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 395 400 

Pro Asn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn' Val Lys Phe Asp Ala Pro Phe 
420 425 430 

Arg Pro Ala Asp Thr His Asn Glu Val Arg Phe Asp Arg Phe Gly Asp 
.ic AAO 445 



435 
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Gly He Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly lieu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu He Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Pro 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys He Pro Cys Gin Pro Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 535 540 

Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 

He Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His 
580 585 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He 
595 600 605 

Leu Leu Gly Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe He 
610 615 620 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

He Ala Arg lie Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 - 

Phe He Ser Pro Ala Ser Gin Val Ala He Cys Leu Ala Leu lie Ser 
675 680 685 

Gly Gin Leu Leu He Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 
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Leu Leu lie Ala Leu 
740 

Pro Glu Asn Phe Asn 

755 

Thr Cys lie lie Trp 
770 

Ser Asp Tyr Arg Val 
785 

Ser Gly Ser Val Val 
805 

lie Leu Phe Gin Pro 
820 

Thr Ala Ala His Ala 

835 

Ser Asn Val Ser Arg 
850 

Ser Thr Pro Ser Ser 
865 

Phe Pro Gin Pro Glu 
885 

Gin Gin Glu Gin Gin 
900 

Ser Gin Gin Gin Pro 
915 

Thr Val Thr Phe Ser 
930 

Ala His Gly Asn Ser 
945 

Ser Asp Thr Leu Thr 
965 

Glu Thr Asp Leu Asp 
980 

Val Gly Gly Asp Gin 
995 

Pro Ala Leu Val Val 
1010 
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Cys Thr Leu Tyr Ala Phe 
745 

Glu Ala Lys Phe lie Gly 
7 60 

Leu Ala Phe Leu Pro lie 
775 

Gin Thr Thr Thr Met Cys 
790 795 

Leu Gly Cys Leu Phe Ala 
810 

Gin Lys Asn Thr lie Glu 
825 

Phe Lys Val Ala Ala Arg 
840 

Lys Arg Ser Ser Ser Leu 
855 

Ser lie Ser Ser Lys Ser 
870 875 

Arg Gin Lys Gin Gin Gin 
8 90 

Gin Gin Pro Leu Thr Leu 
905 

Arg Cys Lys Gin Lys Val 
920 

Leu Ser Phe Asp Glu Pro 
935 

Thr His Gin Asn Ser Leu 
950 955 

Arg His Gin Pro Leu Leu 
970 

Leu Thr Val Gin Glu Thr 
985 

Arg Pro Glu Val Glu Asp 
1000 

Ser Ser Ser Gin Ser Phe 
1015 



Lys Thr Arg Lys Cys 
750 

Phe Thr Met Tyr Thr 
765 

Phe Tyr Val Thr Ser 
780 

Val Ser Val Ser Leu 
800 

Pro Lys Leu His lie 
815 

Glu Val Arg Cys Ser 
830 

Ala Thr Leu Arg Arg 
845 

Gly Gly Ser Thr Gly. 
860 

Asn Ser Glu Asp Pro 
880 

Pro Leu Ala Leu Thr 
895 

Pro Gin Gin Gin Arg 
910 

lie Phe Gly Ser Gly 
925 

Gin Lys Asn Ala Met 
940 

Glu Ala Gin Lys Ser 
960 

Pro Leu Gin Cys Gly 
975 

Gly Leu Gin Gly Pro 
990 

Pro Glu Glu Leu Ser 
1005 

Val He Ser Gly Gly 
1020 
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Gly Ser Thr Val Thr Glu Asn Val Val Asn Ser Met Thr Leu Glu Ser . 
1025 1030 1035 1040 

He Met Ala Cys Cys Leu Ser Glu Glu Ala Lys Glu Ala Arg Arg lie 
1045 1050 1055 

Asn Asp Glu lie Glu Arg Gin Leu Arg Arg Asp Lys Arg Asp Ala Arg 
1060 1065 1<"0 

Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly Glu Ser Gly Lys Ser 
1075 1080 1° 85 

Thr Phe He Lys Gin Met Arg He lie His Gly Ser Gly Tyr Ser Asp 
1090 1095 1100 

Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr Gin Asn He Phe Thr 
1105 111° 1115 

Ala Met Gin Ala Met lie Arg Ala Met Asp Thr Leu Lys He Pro Tyr 
1125 II 30 ' 1135 

Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu Val Arg Glu Val Asp 
1140 H45 

Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr Val Asp Ala He Lys 
1155 H60 H 65 

Ser Leu Trp Asn Asp Pro Gly He Gin Glu Cys Tyr Asp Arg Arg Arg 
1170 H75 1180 

Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr Leu Asn Asp Leu Asp 
1185 H90 ll 95 

Arg val Ala Asp Pro Ala Tyr Leu Pro Thr Gin Gin Asp Val Leu Arg 
9 1205 1210 1215 

Val Arg Val Pro Thr Thr Gly He He Glu Tyr Pro Phe Asp Leu Gin 
1220 1225 1230 

Ser Val He Phe Arg Met Val Asp Val Gly Gly Gin Arg Ser Glu Arg 
1235 1240 1245 



Arg Lys Trp He His Cys Phe Glu Asn Val Thr Ser He Met Phe Leu 

1250 1255 1260 

Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val Glu Ser Asp Asn Glu 

T265 1270 1275 128 



1265 

Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg Thr lie He Thr Tyr 
1285 1290 1295 

Pro Trp Phe Gin Asn Ser Ser Val He Leu Phe Leu Asn Lys Lys Asp 
1300 1305 1310 



9 9 
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Leu Leu Glu Glu Lys He Met Tyr Ser His Leu Val Asp Tyr Phe Pro 
1315 1320 1325 

Glu Tyr Asp Gly Pro Gin Arg Asp Ala Gin Ala Ala Arg Glu Phe He 
1330 1335 1340 

Leu Lys Met Phe Val Asp Leu Asn Pro Asp Ser Asp Lys He He Tyr 
1345 1350 1355 1360 

Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn He Arg Phe Val Phe 
1365 1370 1375 

Ala Ala Val Lys Asp Thr He Leu Gin Leu Asn Leu Lys Asp Cys Gly 
1380 1385 1390 

Leu Phe 



<210> 38 
<211> 3177 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric hmGluR8/hCaR 



<400> 38 



atggtatgcg agggaaagcg atcagcctct tgcccttgtt tcttcctctt gaccgccaag 
ttctactgga tcctcacaat gatgcaaaga actcacagcc aggagtatgc ccattccata 
cgggtggatg gggacattat tttggggggt ctcttccctg tccacgcaaa gggagagaga 
ggggtgcctt gtggggagct gaagaaggaa aaggggattc acagactgga ggccatgctt 
tatgcaattg accagattaa caaggaccct gatctccttt ccaacatcac tctgggtgtc 
cgcatcctcg acacgtgctc tagggacacc tatgctttgg agcagtctct aacattcgtg 
caggcattaa tagagaaaga tgcttcggat gtgaagtgtg ctaatggaga tccacccatt 
ttcaccaagc ccgacaagat ttctggcgtc ataggtgctg cagcaagctc cgtgtccatc 
atggttgcta acattttaag actttttaag atacctcaaa tcagctatgc atccacagcc 
ccagagctaa gtgataacac caggtatgac tttttctctc gagtggttcc gcctgactcc 
taccaagccc aagccatggt ggacatcgtg acagcactgg gatggaatta tgtttcgaca 
ctggcttctg aggggaacta tggtgagagc ggtgtggagg ccttcaccca gatctcgagg 
gagattggtg gtgtttgcat tgctcagtca cagaaaatcc cacgtgaacc aagacctgga 
gaatttgaaa aaattatcaa acgcctgcta gaaacaccta atgctcgagc agtgattatg 
tttgccaatg aggatgacat caggaggata ttggaagcag caaaaaaact aaaccaaagt 
gggcattttc tctggattgg ctcagatagt tggggatcca aaatagcacc tgtctatcag 
caagaggaga ttgcagaagg ggctgtgaca attttgccca aacgagcatc aattgatgga 
tttgatcgat actttagaag ccgaactctt gccaataatc gaagaaatgt gtggtttgca 
gaattctggg aggagaattt tggctgcaag ttaggatcac atgggaaaag gaacagtcat 
ataaagaaat gcacagggct ggagcgaatt gctcgggatt catcttatga acaggaagga 
aaggtccaat ttgtaattga tgctgtatat tccatggctt acgccctgca caatatgcac 
aaagatctct gccctggata cattggcctt tgtccacgaa tgagtaccat tgatgggaaa 
gagctacttg gttatattcg ggctgtaaat tttaatggca gtgctggcac tcctgtcact 
tttaatgaaa acggagatgc tcctggacgt tatgatatct tccagtatca aataaccaac 
aaaagcacag agtacaaagt catcggccac tggaccaatc agcttcatct aaaagtggaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gacatgcagt gggctcatag agaacatact cacccggcgt ctgtctgcag cctgccgtgt 
aagccagggg agaggaagaa aacggtgaaa ggggtccctt gctgctggca ctgtgaacgc 
tgtgaaggtt acaactacca ggtggatgag ctgtcctgtg aactttgccc tctggatcag 
agacccaaca tgaaccgcac aggctgccag cttatcccca tcatcaaatt ggagtggcat 
tctccctggg ctgtggtgcc tgtgtttgtt gcaatattgg gaatcatcgc caccaccttt 
qtqatcgtga cctttgtccg ctataatgac acacctatcg tgagggcttc aggacgcgaa 
cttagttacg tgctcctaac ggggattttt ctctgttatt caatcacgtt tttaatgatt 
gcagcaccag atacaatcat atgctccttc cgacgggtct tcctaggact tggcatgtgt 
ttcagctatg cagcccttct gaccaaaaca aaccgtatcc accgaatatt tgagcagggg 
aaqaaatctg tcacagcgcc caagttcatt agtccagcat ctcagctggt gatcaccttc 
aqcctcatct ccgtccagct ccttggagtg tttgtctggt ttgttgtgga tcccccccac 
atcatcattg actatggaga gcagcggaca ctagatccag agaaggccag gggagtgctc 
aaqtgtgaca tttctgatct ctcactcatt tgttcacttg gatacagtat cctcttgatg 
qtcacttgta ctgtttatgc cattaaaacg agaggtgtcc cagagacttt caatgaagcc 
aaacctattg gatttaccat gtataccacc tgcatcattt ggttagcttt catccccatc 
ttttttggta cagcccagtc agcagaaaag atgtacatcc agacaacaac acttactgtc 
tccatgagtt taagtgcttc agtatctctg ggcatgctct atatgcccaa ggtttatatt 
ataatttttc atccagaaca gaataccatc gaggaggtgc gttgcagcac cgcagctcac 
qctttcaagg tggctgcccg ggccacgctg cgccgcagca acgtctcccg caagcggtcc 
agcagccttg gaggctccac gggatccacc ccctcctcct ccatcagcag caagagcaac 
agcgaagacc cattcccaca gcccgagagg cagaagcagc agcagccgct ggccctaacc 
cagcaagagc agcagcagca gcccctgacc ctcccacagc agcaacgatc tcagcagcag 
cccagatgca agcagaaggt catctttggc agcggcacgg tcaccttctc actgagcttt 
qatgagcctc agaagaacgc catggcccac gggaattcta cgcaccagaa ctccctggag 
qcccagaaaa gcagcgatac gctgacccga caccagccat tactcccgct gcagtgcggg 
gaaacggact tagatctgac cgtccaggaa acaggtctgc aaggacctgt gggtggagac 
cagcggccag aggtggagga ccctgaagag ttgtccccag cacttgtagt gtccagttca 
cagagctttg tcatcagtgg tggaggcagc actgttacag aaaacgtagt gaattca 



1560 
1620 ■ 
g 1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3177 



<210> 39 
<211> 1059 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric hmGluR8/hCaR 
<400> 39 

Met Val Cys Glu Gly Lys Arg Ser Ala Ser Cys Pro Cys Phe Phe Leu 
15 10 15 

Leu Thr Ala Lys Phe Tyr Trp He Leu Thr Met Met Gin Arg Thr His 
20 25 30 

Ser Gin Glu Tyr Ala His Ser He Arg Val Asp Gly Asp He He Leu 
35 40 45 

Gly Gly Leu Phe Pro Val His Ala Lys Gly Glu Arg Gly Val Pro Cys 
50 55 60 
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Glv Glu Leu Lys Lys Glu Lys Gly lie His Arg Leu Glu Ala Met Leu 
65 70 75 80 

Tvr Ala lie Asp Gin lie Asn Lys Asp Pro Asp Leu Leu Ser Asn lie 
35 90 ' V 95 

Thr Leu Gly Val Arg He Leu Asp Thr Cys Ser Arg Asp Thr Tyr Ala 
100 105 HO 

Leu Glu Gin Ser Leu Thr Phe Val Gin Ala Leu He Glu Lys Asp Ala 
115 120 125 

Ser Asp Val Lys Cys Ala Asn Gly Asp Pro Pro He Phe Thr Lys Pro 
130 135 140 

Asp Lys He Ser Gly Val He Gly Ala Ala Ala Ser Ser Val Ser He 

150 155 160 



145 



Met Val Ala Asn He Leu Arg Leu Phe Lys He Pro Gin He Ser Tyr 
165 170 175 

Ala Ser Thr Ala Pro Glu Leu Ser Asp Asn Thr Arg Tyr Asp Phe Phe 
180 185 190 

Ser Arg Val Val Pro Pro Asp Ser Tyr Gin Ala Gin Ala Met Val Asp 
195 200 205 

He Val Thr Ala Leu Gly Trp Asn Tyr Val Ser Thr Leu Ala Ser Glu 
210 215 220 

Gly Asn Tyr Gly Glu Ser Gly Val Glu Ala Phe Thr Gin lie Ser Arg 
— - 230 235 240 



225 



Glu He Gly Gly Val Cys lie Ala Gin Ser Gin Lys He Pro Arg Glu 
245 250 255 

Pro Arg Pro Gly Glu Phe Glu Lys He He Lys Arg Leu Leu Glu Thr 
260 265 270 

Pro Asn Ala Arg Ala Val He Met Phe Ala Asn Glu Asp Asp He Arg 
275 280 285 

Arg He Leu Glu Ala Ala Lys Lys Leu Asn Gin Ser Gly His Phe Leu 
290 295 300 

Trp He Gly Ser Asp Ser Trp Gly Ser Lys He Ala Pro Val Tyr Gin 
305 310 315 320 

Gin Glu Glu He Ala Glu Gly Ala Val Thr He Leu Pro Lys Arg Ala 
325 330 335 

Ser He Asp Gly Phe Asp Arg Tyr Phe Arg Ser Arg Thr Leu Ala Asn 
340 345 350 
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Asn Arg Arg Asn Val Trp Phe Ala Glu Phe Trp Glu Glu Asn Phe Gly 
355 360 365 

Cys Lys Leu Gly Ser His Gly Lys Arg Asn Ser His lie Lys. Lys Cys 
370 375 380 

Thr Gly Leu Glu Arg lie Ala Arg Asp Ser Ser Tyr Glu Gin Glu Gly 
385 390 395 400 

Lys Val Gin Phe Val He Asp Ala Val Tyr Ser Met Ala Tyr Ala Leu 
405 410 415 

His Asn Met His Lys Asp Leu Cys Pro Gly Tyr He Gly Leu Cys Pro 
420 425 430 

Arg Met Ser Thr He Asp Gly Lys Glu Leu Leu Gly Tyr He Arg Ala 
435 440 445 

Val Asn Phe Asn Gly Ser Ala Gly Thr Pro Val Thr Phe Asn Glu Asn 
450 455 460 

Gly Asp Ala Pro Gly Arg Tyr Asp He Phe Gin Tyr Gin lie Thr Asn 
465 470 475 480 

Lys Ser Thr Glu Tyr Lys Val He Gly His Trp Thr Asn Gin Leu His 
485 490 495 

Leu Lys Val Glu Asp Met Gin Trp Ala His Arg Glu His Thr His Pro 
500 505 510 

Ala Ser Val Cys Ser Leu Pro Cys Lys Pro Gly Glu Arg Lys Lys Thr 
515 520 525 

Val Lys Gly Val Pro Cys Cys Trp His Cys Glu Arg Cys Glu Gly Tyr 
530 535 540 

Asn Tyr Gin Val Asp Glu Leu Ser Cys Glu Leu Cys Pro Leu Asp Gin 
545 550 555 560 

Arg Pro Asn Met Asn Arg Thr Gly Cys Gin Leu He Pro He He Lys 
565 570 575 

Leu Glu Trp His Ser Pro Trp Ala Val Val Pro Val Phe Val Ala lie 
580 585 590 

Leu Gly He He Ala Thr Thr Phe Val He Val Thr Phe Val Arg Tyr 
595 600 605 

Asn Asp Thr Pro He Val Arg Ala Ser Gly Arg Glu Leu Ser Tyr Val 
610 615 620 

. Leu Leu Thr Gly He Phe Leu Cys Tyr Ser He Thr Phe Leu Met He 
625 630 635 640 
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Ala Ala Pro Asp Thr lie lie Cys Ser Phe Arg Arg Val Phe Leu Gly 
645 650 655 

Leu Gly Met Cys Phe Ser Tyr Ala Ala Leu Leu Thr Lys Thr Asn Arg 
660 665 670 

lie His Arg lie Phe Glu Gin Gly Lys Lys Ser Val Thr Ala Pro Lys 
675 680 685 

Phe lie Ser Pro Ala Ser Gin Leu Val lie Thr Phe Ser Leu lie Ser 
690 695 700 

Val Gin Leu Leu Gly Val Phe Val Trp Phe Val Val Asp Pro Pro His 
705 710 715 720 

lie lie lie Asp Tyr Gly Glu Gin Arg Thr Leu Asp Pro Glu Lys Ala 
725 730 735 

Arg Gly Val Leu Lys Cys Asp lie Ser Asp Leu Ser Leu lie Cys Ser 
740 745 750 

Leu Gly Tyr Ser lie Leu Leu Met Val Thr Cys Thr Val Tyr Ala He 
755 760 765 

Lys Thr Arg Gly Val Pro Glu Thr Phe Asn Glu Ala Lys Pro He Gly 
770 775 780 

Phe Thr Met Tyr Thr Thr Cys He He Trp Leu Ala Phe He Pro He 
785 790 795 800 

Phe Phe Gly Thr Ala Gin Ser Ala Glu Lys Met Tyr He Gin Thr Thr 
805 810 815 

Thr Leu Thr Val Ser Met Ser Leu Ser Ala Ser Val Ser Leu Gly Met 
820 825 830 

Leu Tyr Met Pro Lys Val Tyr He He He Phe His Pro Glu Gin Asn 
835 840 845 

Thr He Glu Glu Val Arg Cys Ser Thr Ala Ala His Ala Phe Lys Val 
850 855 860 

Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val Ser Arg Lys Arg Ser 
865 870 875 880 

Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro Ser Ser Ser He Ser 
885 890 895 

Ser Lys Ser Asn Ser Glu Asp Pro Phe Pro Gin Pro Glu Arg Gin Lys 
900 905 910 



Gin Gin Gin Pro Leu Ala Leu Thr Gin Gin Glu Gin Gin Gin Gin Pro 
915 920 925 



WO 99/51641 



PCTAJS99/07333 



70 

Leu Thr Leu Pro Gin Gin Gin Arg Ser Gin Gin Gin Pro Arg Cys Lys 
930 935 940' 

Gin Lys Val lie Phe Gly Ser Gly Thr Val Thr Phe Ser Leu Ser Phe 
945 950 955 960 

Asp Glu Pro Gin Lys Asn Ala Met Ala His Gly Asn Ser Thr His Gin 
965 970 975 

Asn Ser Leu Glu Ala Gin Lys Ser Ser Asp Thr Leu Thr Arg His Gin 
980 985 990 

Pro Leu Leu Pro Leu Gin Cys Gly Glu Thr Asp Leu Asp Leu Thr Val 
995 1000 1005 

Gin Glu Thr Gly Leu Gin Gly Pro Val Gly Gly Asp Gin Arg Pro Glu 
1010 1015 1020 

Val Glu Asp Pro Glu Glu Leu Ser Pro Ala Leu Val Val Ser Ser Ser 
1025 1030 1035 104' 

Gin Ser Phe Val lie Ser Gly Gly Gly Ser Thr Val Thr Glu Asn Val 
1045 1050 1055 

Val Asn Ser 



<210> 40 
<211> 4257 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric mGluR8//CaR*Ga q i5 
<400> 40 

atggtatgcg agggaaagcg atcagcctct tgcccttgtt tcttcctctt gaccgccaag 60 

ttctactgga tcctcacaat gatgcaaaga actcacagcc aggagtatgc ccattccata 120 

cgggtggatg gggacattat tttggggggt ctcttccctg tccacgcaaa gggagagaga 18 0 

ggggtgcctt gtggggagct gaagaaggaa aaggggattc acagactgga ggccatgctt 24 0 

tatgcaattg accagattaa caaggaccct gatctccttt ccaacatcac tctgggtgtc 300 

cgcatcctcg acacgtgctc tagggacacc tatgctttgg agcagtctct aacattcgtg 360 

caggcattaa tagagaaaga tgcttcggat gtgaagtgtg ctaatggaga tccacccatt 420 

ttcaccaagc ccgacaagat ttctggcgtc ataggtgctg cagcaagctc cgtgtccatc 480 

atggttgcta acattttaag actttttaag atacctcaaa tcagctatgc atccacagcc 540 

ccagagctaa gtgataacac caggtatgac tttttctctc gagtggttcc gcctgactcc 600 

taccaagccc aagccatggt ggacatcgtg acagcactgg gatggaatta tgtttcgaca 660 

ctggcttctg aggggaacta tggtgagagc ggtgtggagg ccttcaccca gatctcgagg 720 

gagattggtg gtgtttgcat tgctcagtca cagaaaatcc cacgtgaacc aagacctgga 780 

gaatttgaaa aaattatcaa acgcctgcta gaaacaccta atgctcgagc agtgattatg 840 

tttgccaatg aggatgacat caggaggata ttggaagcag caaaaaaact aaaccaaagt 900 

gggcattttc tctggattgg ctcagatagt tggggatcca aaatagcacc tgtctatcag 960 
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caagaggaga ttgcagaagg ggctgtgaca attttgccca aacgagcatc aattgatgga 1020 

tttgatcgat actttagaag ccgaactctt gccaataatc gaagaaatgt gtggtttgca 1030 

gaattctggg aggagaattt tggctgcaag ttaggatcac atgggaaaag gaacagtcat 1140 

ataaagaaat gcacagggct ggagcgaatt gctcgggatt catcttatga acaggaagga 1200 

aaggtccaat ttgtaattga tgctgtatat tccatggctt acgccctgca caatatgcac 1260 

aaagatctct gccctggata cattggcctt tgtccacgaa tgagtaccat tgatgggaaa 1320 

gagctacttg gttatattcg ggctgtaaat tttaatggca gtgctggcac tcctgtcact 1380 

tttaatgaaa acggagatgc tcctggacgt tatgatatct tccagtatca aataaccaac 1440 

aaaagcacag agtacaaagt catcggccac tggaccaatc agcttcatct aaaagtggaa 1500 

gacatgcagt gggctcatag agaacatact cacccggcgt ctgtctgcag cctigccgtgt 1560 

aagccagggg agaggaagaa aacggtgaaa ggggtccctt gctgctggca ctgtgaacgc 1620 

tgtgaaggtt acaactacca ggtggatgag ctgtcctgtg aactttgccc tctggatcag 1680 

agacccaaca tgaaccgcac aggctgccag cttatcccca tcatcaaatt ggagtggcat 17 40 

tctccctggg ctgtggtgcc tgtgtttgtt gcaatattgg gaatcatcgc caccaccttt 1800 

gtgatcgtga cctttgtccg ctataatgac acacctatcg tgagggcttc aggacgcgaa 18 60 

cttagttacg tgctcctaac ggggattttt ctctgttatt caatcacgtt tttaatgatt 1920 

gcagcaccag atacaatcat atgctccttc cgacgggtct tcctaggact tggcatgtgt 1980 

ttcagctatg cagcccttct gaccaaaaca aaccgtatcc accgaatatt tgagcagggg 2040 

aagaaatctg tcacagcgcc caagttcatt agtccagcat ctcagctggt gatcaccttc 2100 

agcctcatct ccgtccagct ccttggagtg tttgtctggt ttgttgtgga tcccccccac 2160 

atcatcattg actatggaga gcagcggaca ctagatccag agaaggccag gggagtgctc 2220 

aagtgtgaca tttctgatct ctcactcatt tgttcacttg gatacagtat cctcttgatg 2280 

gtcacttgta ctgtttatgc cattaaaacg agaggtgtcc cagagacttt caatgaagcc 2340 

aaacctattg gatttaccat gtataccacc tgcatcattt ggttagcttt catccccatc 24 00 

ttttttggta cagcccagtc agcagaaaag atgtacatcc agacaacaac acttactgtc 2 4 60 

tccatgagtt taagtgcttc agtatctctg ggcatgctct atatgcccaa ggtttatatt 2520 

ataatttttc atccagaaca gaataccatc gaggaggtgc gttgcagcac cgcagctcac 2580 

gctttcaagg tggctgcccg ggccacgctg cgccgcagca acgtctcccg caagcggtcc 2 64 0 

agcagccttg gaggctccac gggatccacc ccctcctcct ccatcagcag caagagcaac 2700 

agcgaagacc cattcccaca gcccgagagg cagaagcagc agcagccgct ggccctaacc 27 60 

cagcaagagc agcagcagca gcccctgacc ctcccacagc agcaacgatc tcagcagcag 2820 

cccagatgca agcagaaggt catctttggc agcggcacgg tcaccttctc actgagcttt 2880 

gatgagcctc agaagaacgc catggcccac gggaattcta cgcaccagaa ctccctggag 294 0 

gcccagaaaa gcagcgatac gctgacccga caccagccat tactcccgct gcagtgcggg 3000 

gaaacggact tagatctgac cgtccaggaa acaggtctgc aaggacctgt gggtggagac 3060 

cagcggccag aggtggagga ccctgaagag. ttgtccccag cacttgtagt gtccagttca 3120 

cagagctttg tcatcagtgg tggaggcagc actgttacag aaaacgtagt gaattcaatg 3180 

actctggagt ccatcatggc gtgctgcctg agcgaggagg ccaaggaagc ccggcggatc 32 4 0 

aacgacgaga tcgagcggca gctccgcagg gacaagcggg acgcccgccg ggagctcaag 3300 

ctgctgctgc tcgggacagg agagagtggc aagagtacgt ttatcaagca gatgagaatc 3360 

atccatgggt caggatactc tgatgaagat aaaaggggct tcaccaagct ggtgtatcag 3420 

aacatcttca cggccatgca ggccatgatc agagccatgg acacactcaa gatcccatac 34 80 

aagtatgagc acaataaggc tcatgcacaa ttagttcgag aagttgatgt ggagaaggtg 3540 

tctgcttttg agaatccata tgtagatgca ataaagagtt tatggaatga tcctggaatc 3600 

caggaatgct atgatagacg acgagaatat caattatctg actctaccaa atactatctt 3660 

aatgacttgg accgcgtagc tgaccctgcc tacctgccta cgcaacaaga tgtgcttaga 3720 

gttcgagtec ccaccacagg gatcatcgaa tacccctttg acttacaaag tgtcattttc 3780 

agaatggtcg atgtaggggg ccaaaggtca gagagaagaa aatggataca ctgctttgaa 3840 

aatgtcacct ctatcatgtt tctagtagcg cttagtgaat atgatcaagt tctcgtggag 3900 

tcagacaatg agaaccgaat ggaggaaagc aaggctctct ttagaacaat tatcacatac 3960 

ccctggttcc agaactcctc ggttattctg ttcttaaaca agaaagatct tctagaggag 4 020 

aaaatcatgt attcccatct agtcgactac ttcccagaat atgatggacc ccagagagat 4 080 

gcccaggcag cccgagaatt cattctgaag atgttcgtgg acctgaaccc agacagtgac 4140 

aaaattatct actcccactt cacgtgcgcc acagacaccg agaatatccg ctttgtcttt 4200 

gctgccgtca aggacaccat cctccagttg aacctgaagg actgcggtct gttctaa 4257 
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<210> 41 
<211> 1418 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric mGluR8//CaR*Ga q i5 



<400> 41 



Met Val Cys Glu Gly Lys Arg Ser Ala Ser Cys Pro Cys Phe Phe Leu 
15 10 15 

Leu Thr Ala Lys Phe Tyr Trp He Leu Thr Met Met Gin Arg Thr His 
20 25 30 

Ser Gin Glu Tyr Ala His Ser He Arg Val Asp Gly Asp He He Leu 
35 40 45 



Gly Gly Leu Phe Pro Val His Ala Lys Gly Glu Arg Gly Val Pro Cys 
50 55 60 

Gly Glu Leu Lys Lys Glu Lys Gly He His Arg Leu Glu Ala Met Leu 
65 70 75 80 

Tyr Ala lie Asp Gin He Asn Lys Asp Pro Asp Leu Leu Ser Asn He 
85 90 95 



Thr Leu Gly Val Arg 
100 

Leu Glu Gin Ser Leu 
115 

Ser Asp Val Lys Cys 
130 

Asp Lys He Ser Gly 
145 

Met Val Ala Asn He 
165 

Ala Ser Thr Ala Pro 
180 

Ser Arg Val Val Pro 
195 

He Val Thr Ala Leu 
210 



He Leu Asp Thr Cys Ser 
105 

Thr Phe Val Gin Ala Leu 
120 

Ala Asn Gly Asp Pro Pro 
135 

Val He Gly Ala Ala Ala 
150 155 

Leu Arg Leu Phe Lys He 
170 

Glu Leu Ser Asp Asn Thr 
185 

Pro Asp Ser Tyr Gin Ala 
200 

Gly Trp Asn Tyr Val Ser 
215 



Arg Asp Thr Tyr Ala 
110 

He Glu Lys Asp Ala 
125 

He Phe Thr Lys Pro 
140 

Ser Ser Val Ser He 
160 

Pro Gin He Ser' Tyr 
175 

Arg Tyr Asp Phe Phe 
190 

Gin Ala Met Val Asp 
205 

Thr Leu Ala Ser Glu ■ 
220 
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Gly Asn Tyr Gly Glu Ser Gly Val Glu Ala Phe Thr Gin He Ser Arg 
225 230 235 240 

Glu He Gly Gly Val Cys He Ala Gin Ser Gin Lys He Pro Arg Glu 
245 250 '255 

Pro Arg Pro Gly Glu Phe Glu Lys He He Lys Arg Leu Leu Glu Thr 
260 265 270 

Pro Asn Ala Arg Ala Val He Met Phe Ala Asn Glu Asp Asp He Arg 
275 280 285 

Arg He Leu Glu Ala Ala Lys Lys Leu Asn Gin Ser Gly His Phe Leu 
290 295 300 

Trp He Gly Ser Asp Ser Trp Gly Ser Lys He Ala Pro Val Tyr Gin 
305 310 315 320 

Gin Glu Glu He Ala Glu Gly Ala Val Thr He Leu Pro Lys Arg Ala 
325 330 335 

Ser He Asp Gly Phe Asp Arg Tyr Phe Arg Ser Arg Thr Leu Ala Asn 
340 345 350 

Asn Arg Arg Asn Val Trp Phe Ala Glu Phe Trp Glu Glu Asn Phe Gly 
355 360 365 

Cys Lys Leu Gly Ser His Gly Lys Arg Asn Ser His He Lys Lys Cys 
370 375 380 

Thr Gly Leu Glu Arg He Ala Arg Asp Ser Ser Tyr Glu Gin Glu Gly 
385 390 395 M 400 

Lys Val Gin Phe Val He Asp Ala Val Tyr Ser Met Ala Tyr Ala Leu 
405 410 415 

His Asn Met His Lys Asp Leu Cys Pro Gly Tyr He Gly Leu Cys Pro 
420 425 430 

Arg Met Ser Thr He Asp Gly Lys Glu Leu Leu Gly Tyr He Arg Ala 
435 440 445 

Val Asn Phe Asn Gly Ser Ala Gly Thr Pro Val Thr Phe Asn Glu Asn 
450 455 460 

Gly Asp Ala Pro Gly Arg Tyr Asp lie Phe Gin Tyr Gin He Thr Asn 
465 470 475 480 

Lys Ser Thr Glu Tyr Lys Val He Gly His Trp Thr Asn Gin Leu His 
485 490 495 



Leu Lys Val Glu Asp Met Gin Trp Ala His Arg Glu His Thr His Pro 
500 505 510 



WO 99/51641 



PCT/US99/07333 



74 

Ala Ser Val Cys Ser Leu Pro Cys Lys Pro Gly Glu Arg Lys Lys Thr 
515 520 525 

Val Lys Gly Val Pro Cys Cys Trp His Cys Glu Arg Cys Glu Gly Tyr 
530 535 540 

Asn Tyr Gin Val Asp Glu Leu Ser Cys Glu Leu Cys Pro Leu Asp Gin 
545 550 555 560 

Arg Pro Asn Met Asn Arg Thr Gly Cys Gin Leu He Pro He lie Lys 
565 570 575 

Leu Glu Trp His Ser Pro Trp Ala Val Val Pro Val Phe Val Ala He 
580 585 590 

Leu Gly He He Ala Thr Thr Phe Val He Val Thr Phe Val Arg Tyr 
595 600 605 

Asn Asp Thr Pro lie Val Arg Ala Ser Gly Arg Glu Leu Ser Tyr Val 
610 615 620 

Leu Leu Thr Gly He Phe Leu Cys Tyr Ser He Thr Phe Leu Met He 
625 630 635 640 

Ala Ala Pro Asp Thr He He Cys Ser Phe Arg Arg Val Phe Leu Gly 
645 650 655 

Leu Gly Met Cys Phe Ser Tyr Ala Ala Leu Leu Thr Lys Thr Asn Arg 
660 665 670 

He His Arg He Phe Glu Gin Gly Lys Lys Ser Val Thr Ala Pro Lys 
675 680 685 

Phe He Ser Pro Ala Ser Gin Leu Val He Thr Phe Ser Leu He Ser 
690 695 700 

Val Gin Leu Leu Gly Val Phe Val Trp Phe Val Val Asp Pro Pro His 
705 710 715 720 

He He He Asp Tyr Gly Glu Gin Arg Thr Leu Asp Pro Glu Lys Ala 
725 730 735 

Arg Gly Val Leu Lys Cys Asp He Ser Asp Leu Ser Leu He Cys Ser 
740 745 750 

Leu Gly Tyr Ser He Leu Leu Met Val Thr Cys Thr Val Tyr Ala He 
755 760 765 

Lys Thr Arg Gly Val Pro Glu Thr Phe Asn Glu Ala Lys Pro He Gly 
770 775 780 

Phe Thr Met Tyr Thr Thr Cys He He Trp Leu Ala Phe He Pro He 
785 790 795 800 
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Phe Phe Gly Thr Ala Gin Ser Ala Glu Lys Met Tyr lie Gin Thr Thr 
805 810 815 

Thr Leu Thr Val Ser Met Ser Leu Ser Ala Ser Val Ser Leu Gly Met 
820 825 830 

Leu Tyr Met Pro Lys Val Tyr lie lie lie Phe His Pro Glu Gin Asn 
835 840 845 

Thr lie Glu Glu Val Arg Cys Ser Thr Ala Ala His Ala Phe Lys Val 
850 855 860 

Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val Ser Arg Lys Arg Ser 
865 870 875 880 

Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro Ser Ser Ser lie Ser 
885 890 895 

Ser Lys Ser Asn Ser Glu Asp Pro Phe Pro Gin Pro Glu Arg Gin Lys 
900 905 910 

Gin Gin Gin Pro Leu Ala Leu Thr Gin Gin Glu Gin Gin Gin Gin Pro 
915 920 925 

Leu Thr Leu Pro Gin Gin Gin Arg Ser Gin Gin Gin Pro Arg Cys Lys 
930 935 940 

Gin Lys Val lie Phe Gly Ser Gly Thr Val Thr Phe Ser Leu Ser Phe 
945 950 955 960 

Asp Glu Pro Gin Lys Asn Ala Met Ala His Gly Asn Ser Thr His Gin 
965 970 975 

Asn Ser Leu Glu Ala Gin Lys Ser Ser Asp Thr Leu Thr Arg His Gin 
980 985 990 

Pro Leu Leu Pro Leu Gin Cys Gly Glu Thr Asp Leu Asp Leu Thr Val 
995 1000 1005 

Gin Glu Thr Gly Leu Gin Gly Pro Val Gly Gly Asp Gin Arg Pro Glu 
1010 1015 1020 

Val Glu Asp Pro Glu Glu Leu Ser Pro Ala Leu Val Val Ser Ser Ser 
1025 1030 1035 1040 

Gin Ser Phe Val lie Ser Gly Gly Gly Ser Thr Val Thr Glu Asn Val 
1045 1050 1055 

Val Asn Ser Met Thr Leu Glu Ser He Met Ala Cys Cys Leu Ser Glu 
1060 1065 1070 

Glu Ala Lys Glu Ala Arg Arg He Asn Asp Glu He Glu Arg Gin Leu 
1075 1080 1085 
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Arg Arg Asp Lys Arg Asp Ala Arg Axg Glu Leu Lys Leu Leu Leu Leu 
1090 1095 1100 

Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg lie 
1105 1110 1115 1120 

He His Gly Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys 
1125 1130 1135 

Leu Val Tyr Gin Asn He Phe Thr Ala Met Gin Ala Met He Arg Ala 
1140 H45 1150 

Met Asp Thr Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys Ala His 
1155 1160 1165 

Ala Gin Leu Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu 
1170 H75 1180 

Asn Pro Tyr Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly He 
1185 H90 1195 1200 

Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr 
1205 1210 1215 



Lys Tyr Tyr Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu 
1220 1225 1230 

Pro Thr Gin Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr Gly He 
1235 1240 1245 

He Glu Tyr Pro Phe Asp Leu Gin Ser Val He Phe Arg Met Val Asp 
1250 1255 1260 

Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu 
1265 1270 1275 1280 

Asn Val Thr Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin 
1285 1290 1295 

Val Leu Val Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala 
1300 1305 1310 

Leu Phe Arg Thr He He Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val 
1315 1320 1325 

He Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys lie Met Tyr 
1330 1335 1340 

Ser . His Leu Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp 
1345 1350 1355 1360 

Ala Gin Ala Ala Arg Glu Phe lie Leu Lys Met Phe Val Asp Leu Asn 
1365 1370 1375 
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Pro Asp Ser Asp Lys He He Tyr Ser His Phe Thr Cys Ala Thr Asp 
1380 1385 1390 

Thr Glu Asn He Arg Phe Val Phe Ala Ala Val Lys Asp Tlir He Leu 
1395 1400 1405 

Gin Leu Asn Leu Lys Asp Cys Gly Leu Phe 
1410 1415 



<210> 42 
<211> 3909 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric GABA-BR2*Gqo5 
<400> 42 



atggcttccc cgcggagctc cgggcagccc gggccgccgc cgccgccgcc accgccgccc 60 
gcgcgcctgc tactgctact gctgctgccg ctgctgctgc ctctggcgcc cggggcctgg 120 
ggctgggcgc ggggcgcccc ccggccgccg cccagcagcc cgccgctctc catcatgggc 180 
ctcatgccgc tcaccaagga ggtggccaag ggcagcatcg ggcgcggtgt gctccccgcc 240 
gtggaactgg ccatcgagca gatccgcaac gagtcactcc tgcgccctta cttcctcgac 300 
ctgcggctct atgacacgga gtgcgacaac gcaaaagggt tgaaagcctt ctacgatgca 360 
ataaaatacg ggccgaacca cttgatggtg tttggaggcg tctgtccatc cgtcacatcc 4 20 

atcattgcag agtccctcca aggctggaat ctggtgcagc tttcttttgc tgcaaccacg 4 80 

cctgttctag ccgataagaa aaaataccct tatttctttc ggaccgtccc atcagacaat 540 

600 
660 



gcggtgaatc cagccattct gaagttgctc aagcactacc agtggaagcg cgtgggcacg 
ctgacgcaag acgttcagag gttctctgag gtgcggaatg acctgactgg agttctgtat 
ggcgaggaca ttgagatttc agacaccgag agcttctcca acgatccctg taccagtgtc 720 

840 
900 
960 
1020 
1080 



aaaaagctga aggggaatga tgtgcggatc atccttggcc agtttgacca gaatatggca 
gcaaaagtgt tctgttgtgc atacgaggag aacatgtatg gtagtaaata tcagtggatc 
attccgggct ggtacgagcc ttcttggtgg gagcaggtgc acacggaagc caactcatcc 
cgctgcctcc ggaagaatct gcttgctgcc atggagggct acattggcgt ggatttcgag 
cccctgagct ccaagcagat caagaccatc tcaggaaaga ctccacagca gtatgagaga 
gagtacaaca acaagcggtc aggcgtgggg cccagcaagt tccacgggta cgcctacgat 
ggcatctggg tcatcgccaa gacactgcag agggccatgg agacactgca tgccagcagc ,114 0 
cggcaccagc ggatccagga cttcaactac acggaccaca cgctgggcag gatcatcctc 1200 
aatgccatga acgagaccaa cttcttcggg gtcacgggtc aagttgtatt ccggaatggg 1260 
gagagaatgg ggaccattaa atttactcaa tttcaagaca gcagggaggt gaaggtggga 1320 
gagtacaacg ctgtggccga cacactggag atcatcaatg acaccatcag gttccaagga 1380 
tccgaaccac caaaagacaa gaccatcatc ctggagcagc tgcggaagat ctccctacct 1440 
ctctacagca tcctctctgc cctcaccatc ctcgggatga tcatggccag tgcttttctc 
ttcttcaaca tcaagaaccg gaatcagaag ctcataaaga tgtcgagtcc atacatgaac 
aaccttatca tccttggagg gatgctctcc tatgcttcca tatttctctt tggccttgat 1620 
ggatcctttg tctctgaaaa gacctttgaa acactttgca ccgtcaggac ctggattctc 1680 
accgtgggct acacgaccgc ttttggggcc atgtttgcaa agacctggag agtccacgcc 1740 
atcttcaaaa atgtgaaaat gaagaagaag atcatcaagg accagaaact gcttgtgatc 1800 
gtggggggca tgctgctgat cgacctgtgt atcctgatct gctggcaggc tgtggacccc 1860 
ctgcgaagga cagtggagaa gtacagcatg gagccggacc cagcaggacg ggatatctcc 1920 
atccgccctc tcctggagca ctgtgagaac acccatatga ccatctggct tggcatcgtc 1980 
tatgcctaca agggacttct catgttgttc ggttgtttct tagcttggga gacccgcaac 2040 



1500 
1560 
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gtcagcatcc ccgcactcaa cgacagcaag tacatcggga tgagtgtcta caacgtgggg 2100 

atcatgtgca tcatcggggc cgctgtctcc ttcctgaccc gggaccagcc caatgtgcag 2160 

ttctgcatcg tggctctggt catcatcttc tgcagcacca tcaccctctg cctggtattc 2220 

gtgccgaagc tcatcaccct gagaacaaac ccagatgcag caacgcagaa caggcgattc 2280 

cagttcactc agaatcagaa gaaagaagat tctaaaacgt ccacctcggt caccagtgtg 2340 

aaccaagcca gcacatcccg cctggagggc ctacagtcag aaaaccatcg cctgcgaatg 2400 

aagatcacag agctggataa agacttggaa gaggtcacca tgcagctgca ggacacacca 2 4 60 

gaaaagacca cctacattaa acagaaccac taccaagagc tcaatgacat cctcaacctg 2520 

ggaaacttca ctgagagcac agatggagga aaggccattt taaaaaatca cctcgatcaa 2580 

aatccccagc tacagtggaa cacaacagag ccctctcgaa catgcaaaga tcctatagaa 2 64 0 

gatataaact ctccagaaca catccagcgt cggctgtccc tccagctccc catcctccac 2700 

cacgcctacc tcccatccat cggaggcgtg gacgccagct gtgtcagccc ctgcgtcagc 2760 

cccaccgcca gcccccgcca cagacatgtg ccaccctcct tccgagtcat ggtctcgggc 2820 

ctggcggccg ccatgactct ggagtccatc atggcgtgct gcctgagcga ggaggccaag 2880 

gaagcccggc ggatcaacga cgagatcgag cggcagctcc gcagggacaa gcgggacgcc 294 0 

cgccgggagc tcaagctgct gctgctcggg acaggagaga gtggcaagag tacgtttatc 3000 

aagcagatga gaatcatcca tgggtcagga tactctgatg aagataaaag gggcttcacc 3060 

aagctggtgt atcagaacat cttcacggcc atgcaggcca tgatcagagc catggacaca 3120 

ctcaagatcc catacaagta tgagcacaat aaggctcatg cacaattagt tcgagaagtt . 3180 

gatgtggaga aggtgtctgc ttttgagaat ccatatgtag atgcaataaa gagtttatgg 324 0 

aatgatcctg gaatccagga atgctatgat agacgacgag aatatcaatt atctgactct 3300 

accaaatact atcttaatga cttggaccgc gtagctgacc ctgcctacct gcctacgcaa 3360 

caagatgtgc ttagagttcg agtccccacc acagggatca tcgaataccc ctttgactta 3420 

caaagtgtca ttttcagaat ggtcgatgta gggggccaaa ggtcagagag aagaaaatgg 3480 

atacactgct ttgaaaatgt cacctctatc atgtttctag tagcgcttag tgaatatgat 354 0 

caagttctgg tggagtcaga caatgagaac cgaatggagg aaagcaaggc tctctttaga 3600 

acaattatca catacccctg gttccagaac tcctcggtta ttctgttctt aaacaagaaa 3660 

gatcttctag aggagaaaat catgtattcc catctagtcg actacttccc agaatatgat 3720 

ggaccccaga gagatgccca ggcagcccga gaattcattc tgaagatgtt cgtggacctg 3780 

aacccagaca gtgacaaaat taactactcc cacttcacgt gcgccacaga caccgagaat 384 0 

atccgctttg tctttgctgc cgtcaaggac accatcctcc agttgaacct gaagggctgc 3900 

ggtctgtac 3909 



<210> 43 
<211> 1303 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric GABA-BR2*Ggo5 
<400> 43 

Met Ala Ser Pro Arg Ser Ser Gly Gin Pro Gly Pro Pro Pro Pro Pro 



Pro Pro Pro Pro Ala Arg Leu Leu Leu Leu Leu Leu Leu Pro Leu Leu 
20 25 30 

■ Leu Pro Leu Ala Pro Gly Ala Trp Gly Trp Ala Arg Gly Ala Pro Arg 
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Pro Pro Pro Ser Ser Pro Pro Leu 
50 55 

Thr Lys Glu Val Ala Lys Gly Ser 
65 70 

Val Glu Leu Ala lie Glu Gin He 
85 



Ser He Met Gly Leu Met Pro Leu 
60 

He Gly Arg Gly Val Leu Pro Ala 
75 80 

Arg Asn Glu Ser Leu Leu Arg Pro 
90 95 



Tyr Phe Leu Asp Leu Arg Leu Tyr 
100 

Gly Leu Lys Ala Phe Tyr Asp Ala 
115 120 

Met Val Phe Gly Gly Val Cys Pro 
130 135 

Ser Leu Gin Gly Trp Asn Leu Val 
145 150 

Pro Val Leu Ala Asp Lys Lys Lys 
165 

Pro Ser Asp Asn Ala Val Asn Pro 
180 

Tyr Gin Trp Lys Arg Val Gly Thr 
195 200 



Asp Thr Glu Cys Asp Asn Ala Lys 
105 110 

He Lys Tyr Gly Pro Asn His Leu 
125 

Ser Val Thr Ser He He Ala Glu 
140 

Gin Leu Ser Phe Ala Ala Thr Thr 
155 160 

Tyr Pro Tyr Phe Phe Arg Thr Val 
170 175 

Ala He Leu Lys Leu Leu Lys His 
185 190 

Leu Thr Gin Asp Val Gin Arg Phe 
205 



Ser Glu Val Arg Asn Asp Leu Thr Gly Val Leu Tyr Gly Glu Asp He 

210 215 220 

Glu lie Ser Asp Thr Glu Ser Phe Ser Asn Asp Pro Cys Thr Ser Val 

225 230 235 240 

Lys Lys Leu Lys Gly Asn Asp Val Arg He lie Leu Gly Gin Phe Asp 
245 250 255 



Gin Asn Met Ala Ala Lys Val Phe 
260 

Tyr Gly Ser Lys Tyr Gin Trp He 
275 280 

Trp Trp Glu Gin Val His Thr Glu 
290 295 

Lys Asn Leu Leu Ala Ala Met Glu 
305 310 



Cys Cys Ala Tyr Glu Glu Asn Met 
265 270 

He Pro Gly Trp Tyr Glu. Pro Ser 
285 

Ala Asn Ser Ser Arg Cys Leu Arg 
300 

Gly Tyr He Gly Val Asp Phe Glu 
315 320 



Pro Leu Ser Ser Lys Gin He Lys Thr He Ser Gly Lys Thr Pro Gin 
325 330 335 
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Gin Tyr Glu Arg Glu Tyr Asn Asn Lys. Arg Ser Gly Val Gly Pro Ser 
340 345 350 

Lys Phe His Gly Tyr Ala Tyr Asp Gly lie Trp Val lie Ala Lys Thr 
355 360 365 

Leu Gin Arg Ala Met Glu Thr Leu His Ala Ser Ser Arg His Gin Arg 
370 375 380 

lie Gin Asp Phe Asn Tyr Thr Asp His Thr Leu Gly Arg lie lie Leu 
385 390 395 400 

Asn Ala Met Asn Glu Thr Asn Phe Phe Gly Val Thr Gly Gin Val Val 
405 410 415 

Phe Arg Asn Gly Glu Arg Met Gly Thr lie Lys Phe Thr Gin Phe Gin 
420 425 430 

Asp Ser Arg Glu Val Lys Val Gly Glu Tyr Asn Ala Val Ala Asp Thr 
435 440 445 

Leu Glu lie He Asn Asp Thr He Arg Phe Gin Gly Ser Glu Pro Pro 
450 455 460 

Lys Asp Lys Thr He He Leu Glu Gin Leu Arg Lys He Ser Leu Pro 
465 470 475 480 

Leu Tyr Ser Tie Leu Ser Ala Leu Thr He Leu Gly Met He Met Ala 
485 490 495 

Ser Ala Phe Leu Phe Phe Asn He Lys Asn Arg Asn Gin Lys Leu He 
500 505 510 

Lys Met Ser Ser Pro Tyr Met Asn Asn Leu He He Leu Gly Gly Met 
515 v 520 525 

Leu Ser Tyr Ala Ser He Phe Leu Phe Gly Leu Asp Gly Ser Phe Val 
530 535 540 

Ser Glu Lys Thr Phe Glu Thr Leu Cys Thr Val Arg Thr Trp He Leu 
545 550 555 560 

Thr Val Gly Tyr Thr Thr Ala Phe Gly Ala Met Phe Ala Lys Thr Trp 
565 570 575 

Arg Val His Ala He Phe Lys Asn Val Lys Met Lys Lys Lys lie lie 
580 585 590 

Lys Asp Gin Lys Leu Leu Val He Val Gly Gly Met Leu Leu He Asp 
595 600 605 



Leu Cys He Leu He Cys Trp Gin Ala Val Asp Pro Leu Arg Arg Thr 
610 615 620 
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Val Glu Lys Tyr Ser Met Glu Pro Asp Pro Ala Gly Arg Asp lie Ser 
625 630 635 640 

He Arg Pro Leu Leu Glu His Cys Glu Asn Thr His Met Thr He Trp 
645 650 655 

Leu Gly He Val Tyr Ala Tyr Lys Gly Leu Leu Met Leu Phe Gly Cys 
660 665 670 

Phe Leu Ala Trp Glu Thr Arg Asn Val Ser He Pro Ala Leu Asn Asp 
675 680 685 

Ser Lys Tyr He Gly Met Ser Val Tyr Asn Val Gly He Met Cys He 
690 695 700 

He Gly Ala Ala Val Ser Phe Leu Thr Arg Asp Gin Pro Asn Val Gin 
705 710 715 720 

Phe Cys He Val Ala Leu Val He He Phe Cys Ser Thr He Thr Leu 
725 730 735 

Cys Leu Val Phe Val Pro Lys Leu He Thr Leu Arg Thr Asn Pro Asp 
740 745 750 

Ala Ala Thr Gin Asn Arg Arg Phe Gin Phe Thr Gin Asn Gin Lys Lys 
755 760 765 

Glu Asp Ser Lys Thr Ser Thr Ser Val Thr Ser Val Asn Gin Ala Ser 
770 775 780 

Thr Ser Arg Leu Glu Gly Leu Gin Ser Glu Asn His Arg Leu Arg Met 
785 790 795 800 

Lys He Thr Glu Leu Asp Lys Asp Leu Glu Glu Val Thr Met Gin Leu 
805 810 815 

Gin Asp Thr Pro Glu Lys Thr Thr Tyr He Lys Gin Asn His Tyr Gin 
820 825 830 

Glu Leu Asn Asp He Leu Asn Leu Gly Asn Phe Thr Glu Ser Thr Asp 
835 840 845 

Gly Gly Lys Ala He Leu Lys Asn His Leu Asp Gin Asn Pro Gin Leu 
850 855 860 

Gin Trp Asn Thr Thr Glu Pro Ser Arg Thr Cys Lys Asp Pro He Glu 
865 870 875 880 

Asp lie Asn Ser Pro Glu His He Gin Arg Arg Leu Ser Leu Gin Leu 
885 890 895 



Pro He Leu His His Ala Tyr Leu Pro Ser lie Gly Gly Val Asp Ala 
900 905 910 
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Ser Cys Val Ser Pro Cys Val Ser Pro Thr Ala Ser Pro Arg His Arg 
915 920 925 

His Val Pro Pro Ser Phe Arg Val Met Val Ser Gly Leu Ala Ala Ala 
930 935 940 

Met Thr Leu Glu Ser He Met Ala Cys Cys Leu Ser Glu Glu Ala Lys 
945 950 955 960 

Glu Ala Arg Arg He Asn Asp Glu He Glu Arg Gin Leu Arg Arg Asp 
965 970 975 

Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly 
980 985 990 

Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He He His Gly 
995 1000 1005 

Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr Lys Leu Val Tyr 
1010 1015 1020 

Gin Asn He Phe Thr Ala Met Gin Ala Met He Arg Ala Met Asp Thr 
1025 1030 1035 1040 

Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys Ala His Ala Gin Leu 
1045 1050 1055 . 

Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe Glu Asn Pro Tyr 
1060 1065 1070 

Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly He Gin Glu Cys 
1075 1080 1085 

Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser Thr Lys Tyr Tyr 
1090 1095 HOO 

Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr Leu Pro Thr Gin 
1105 H10 1H5 1120 

Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr Gly lie lie Glu Tyr 
1125 H30 1135 

Pro Phe Asp Leu Gin Ser Val He Phe Arg Met Val Asp Val Gly Gly 
1140 H45 1150 



Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu Asn Val Thr 
1155 H60 1165 

Ser lie Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val 
1170 H75 1180 

Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg 
1185 1190 H95 1200 
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Thr lie lie Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val lie Leu Phe 
1205 1210 1215 

Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys He Met Tyr Ser His Leu 
1220 1225 1230 

Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp Ala Gin Ala 
1235 1240 1245 

Ala Arg Glu Phe He Leu Lys Met Phe Val Asp Leu Asn Pro Asp Ser 
1250 1255 1260 

Asp Lys He Asn Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn 
1265 1270 1275 1280 

He Arg Phe Val Phe Ala Ala Val Lys Asp Thr He Leu Gin Leu Asn 
1285 1290 1295 

Leu Lys Gly Cys Gly Leu Tyr 
1300 



<210> 44 
<211> 3969 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric GAB A- BR 1 a * Gqo 5 
<400> 44 



atgttgctgc tgctgctact ggcgccactc ttcctccgcc ccccgggcgc gggcggggcg 60 

cagaccccca acgccacctc agaaggttgc cagatcatac acccgccctg ggaagggggc 120 

atcaggtacc ggggcctgac tcgggaccag gtgaaggcta tcaacttcct gccagtggac 180 

tatgagattg agtatgtgtg ccggggggag cgcgaggtgg tggggcccaa ggtccgcaag 240 

tgcctggcca acggctcctg gacagatatg gacacaccca gccgctgtgt ccgaatctgc 300 

tccaagtctt atttgaccct ggaaaatggg aaggttttcc tgacgggtgg ggacctccca 3 60 

gctctggacg gagcccgggt ggatttccgg tgtgaccccg acttccatct ggtgggcagc 4 20 
tcccggagca tctgtagtca gggccagtgg agcaccccca agccccactg ccaggtgaat ^ 4 80 

cgaacgccac actcagaacg gcgcgcagtg tacatcgggg cactgtttcc catgagcggg 540 

ggctggccag ggggccaggc ctgccagccc gcggtggaga tggcgctgga ggacgtgaat 600 

agccgcaggg acatcctgcc ggactatgag ctcaagctca tccaccacga cagcaagtgt 660 

gatccaggcc aagccaccaa gtacctatat gagctgctct acaacgaccc tatcaagatc 720 

atccttatgc ctggctgcag ctctgtctcc acgctggtgg ctgaggctgc taggatgtgg 780 

aacctcattg tgctttccta tggctccagc tcaccagccc tgtcaaaccg gcagcgtttc 840 

cccactttct tccgaacgca cccatcagcc acactccaca accctacccg cgtgaaactc 900 

tttgaaaagt ggggctggaa gaagattgct accatccagc agaccactga ggtcttcact 960 

tcgactctgg acgacctgga ggaacgagtg aaggaggctg gaattgagat tactttccgc 1020 

cagagtttct tctcagatcc agctgtgccc gtcaaaaacc tgaagcgcca ggatgcccga 1080 

atcatcgtgg gacttttcta tgagactgaa gcccggaaag ttttttgtga ggtgtacaag 1140 

gagcgtctct ttgggaagaa gtacgtctgg ttcctcattg ggtggtatgc tgacaattgg 1200 

ttcaagatct acgacccttc tatcaactgc acagtggatg agatgactga ggcggtggag 1260 
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ggccacatca caactgagat tgtcatgctg aatcctgcca atacccgcag catttccaac 1320 

atgacatccc aggaatttgt ggagaaacta accaagcgac tgaaaagaca ccctgaggag 1380 

acaggaggct tccaggaggc accgctggcc tatgatgcca tctgggcctt ggcactggcc 1440 

ctgaacaaga catctggagg aggcggccgt tctggtgtgc gcctggagga cttcaactac 1500 

aacaaccaga ccattaccga ccaaatctac cgggcaatga actcttcgtc ctttgagggt 1560 

gtctctggcc atgtggtgtt tgatgccagc ggctctcgga tggcatggac gcttatcgag 1620 

cagcttcagg gtggcagcta caagaagatt ggctactatg acagcaccaa ggatgatctt 1680 

tcctggtcca aaacagataa atggattgga gggtcccccc cagctgacca gaccctggtc 1740 

atcaagacat tccgcttcct gtcacagaaa ctctttatct ccgtctcagt tctctccagc 1800 

ctgggcattg tcctagctgt tgtctgtctg tcctttaaca tctacaactc acatgtccgt 1860 

tatatccaga actcacagcc caacctgaac aacctgactg ctgtgggctg ctcactggct 1920 

ttagctgctg tcttccccct ggggctcgat ggttaccaca ttgggaggaa ccagtttcct 1980 

ttcgtctgcc aggcccgcct ctggctcctg ggcctgggct ttagtctggg ctacggttcc 2040 

atgttcacca agatttggtg ggtccacacg gtcttcacaa agaaggaaga aaagaaggag 2100 

tggaggaaga ctctggaacc ctggaagctg tatgccacag tgggcctgct ggtgggcatg 2160 

gatgtcctca ctctcgccat ctggcagatc gtggaccctc tgcaccggac cattgagaca 2220 

tttgccaagg aggaacctaa ggaagatatt gacgtctcta ttctgcccca gctggagcat 2280 

tgcagctcca ggaagatgaa tacatggctt ggcattttct atggttacaa ggggctgctg 2340 

ctgctgctgg gaatcttcct tgcttatgag accaagagtg tgtccactga gaagatcaat 2400 

gatcaccggg ctgtgggcat ggctatctac aatgtggcag tcctgtgcct catcactgct 24 60 

cctgtcacca tgattctgtc cagccagcag gatgcagcct ttgcctttgc ctctcttgcc 2520 

atagttttct cctcctatat cactcttgtt gtgctctttg tgcccaagat gcgcaggctg 2580 

atcacccgag gggaatggca gtcggaggcg caggacacca tgaagacagg gtcatcgacc 2640 

aacaacaacg aggaggagaa gtcccggctg ttggagaagg agaaccgtga actggaaaag 2700 

atcattgctg agaaagagga gcgtgtctct gaactgcgcc atcaactcca gtctcggcag 27 60 

cagctccgct cccggcgcca cccaccgaca cccccagaac cctctggggg cctgcccagg 2820 

ggaccccctg agccccccga ccggcttagc tgtgatggga gtcgagtgca tttgctttat 2880 

aaggcggccg ccatgactct ggagtccatc atggcgtgct gcctgagcga ggaggccaag 2940 

gaagcccggc ggatcaacga cgagatcgag cggcagctcc gcagggacaa gcgggacgcc 3000 

cgccgggagc tcaagctgct gctgctcggg acaggagaga gtggcaagag tacgtttatc 3060 

aagcagatga gaatcatcca tgggtcagga tactctgatg aagataaaag gggcttcacc 3120 

aagctggtgt atcagaacat cttcacggcc atgcaggcca tgatcagagc catggacaca 3180 

ctcaagatcc catacaagta tgagcacaat aaggctcatg cacaattagt tcgagaagtt 3240 

gatgtggaga aggtgtctgc ttttgagaat ccatatgtag atgcaataaa gagtttatgg 3300 

aatgatcctg gaatccagga atgctatgat agacgacgag aatatcaatt atctgactct 3360 

accaaatact atcttaatga cttggaccgc gtagctgacc ctgcctacct gcctacgcaa 34 20 

caagatgtgc ttagagttcg agtccccacc acagggatca tcgaataccc ctttgactta 3480 

caaagtgtca ttttcagaat ggtcgatgta gggggccaaa ggtcagagag aagaaaatgg 3540 

atacactgct ttgaaaatgt cacctctatc atgtttctag tagcgcttag tgaatatgat 3600 

caagttctcg tggagtcaga caatgagaac cgaatggagg aaagcaaggc tctctttaga 3660 

acaattatca catacccctg gttccagaac tcctcggtta ttctgttctt aaacaagaaa 3720 

gatcttctag aggagaaaat catgtattcc catctagtcg actacttccc agaatatgat 3780 

ggaccccaga gagatgccca ggcagcccga gaattcattc tgaagatgtt cgtggacctg 3840 

aacccagaca gtgacaaaat tatctactcc cacttcacgt gcgccacaga caccgagaat 3900 

atccgctttg tctttgctgc cgtcaaggac accatcctcc agttgaacct gaagggctgc 3960 

ggtctgtac 3969 



<210> 45 
<211> 1323 
<212> PRT 

<213> Artificial Sequence 
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<210> 45 
<211> 1323 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric GABA-BRal*Gqo5 
<400> 45 

Met Leu Leu Leu Leu Leu Leu Ala Pro Leu Phe Leu Arg Pro Pro Gly 
15 10 15 

Ala Gly Gly Ala Gin Thr Pro Asn Ala Thr Ser Glu Gly Cys Gin lie 
20 25 30 

lie His Pro Pro Trp Glu Gly Gly He Arg Tyr Arg Gly Leu Thr Arg 
35 40 45 

Asp Gin Val Lys Ala He Asn Phe Leu Pro Val Asp Tyr Glu He Glu 
50 55 60 

Tyr Val Cys Arg Gly Glu Arg Glu Val Val Gly Pro Lys Val Arg Lys 
65 70 75 80 

Cys Leu Ala Asn Gly Ser Trp Thr Asp Met Asp Thr Pro Ser Arg Cys 
85 90 95 

Val Arg He Cys Ser Lys Ser Tyr Leu Thr Leu Glu Asn Gly Lys Val 
100 105 HO 

Phe Leu Thr Gly Gly Asp Leu Pro Ala Leu Asp Gly Ala Arg Val Asp 
115 120 125 

Phe Arg Cys Asp Pro Asp Phe His Leu Val Gly Ser Ser Arg Ser lie 
130 135 ' 140 

Cys Ser Gin Gly Gin Trp Ser Thr Pro Lys Pro His Cys Gin Val Asn 
145 150 155 160 

Arg Thr Pro His Ser Glu Arg Arg Ala Val Tyr He Gly Ala Leu Phe 
165 170 175 

Pro Met Ser Gly Gly Trp Pro Gly Gly Gin Ala Cys Gin Pro Ala Val 
180 185 190 

Glu Met Ala Leu Glu Asp Val Asn Ser Arg Arg Asp lie Leu Pro Asp 
195 200 205 

Tyr Glu Leu Lys Leu He His His Asp Ser Lys Cys Asp Pro Gly Gin 
210 215 220 



WO 99/51641 



PCT/US99/07333 



86 



Ala Thr Lys Tyr Leu Tyr Glu Leu Leu Tyr Asn Asp Pro lie Lys lie 
225 230 235 240 

lie Leu Met Pro Gly Cys Ser Ser Val Ser Thr Leu Val Aia Glu Ala 

245 250 255 

Ala Arg Met Trp Asn Leu lie Val Leu Ser Tyr Gly Ser Ser Ser Pro 
260 265 270 



Ala Leu Ser Asn Arg Gin Arg Phe Pro Thr Phe Phe Arg, Thr His Pro 
275 280 285 

Ser Ala Thr Leu His Asn Pro Thr Arg Val Lys Leu Phe Glu Lys Trp 
290 295 300 

Gly Trp Lys Lys He Ala Thr He Gin Gin Thr Thr Glu Val Phe Thr 
305 310 315 320 

Ser Thr Leu Asp Asp Leu Glu Glu Arg Val Lys Glu Ala Gly He Glu 
325 330 335 

He Thr Phe Arg Gin Ser Phe Phe Ser Asp Pro Ala Val Pro Val Lys 
340 345 350 

Asn Leu Lys Arg Gin Asp Ala Arg He He Val Gly Leu Phe Tyr Glu 
355 360 365 

Thr Glu Ala Arg Lys Val Phe Cys Glu Val Tyr Lys Glu Arg Leu Phe 
370 375 380 

Gly Lys Lys Tyr Val Trp Phe Leu He Gly Trp Tyr Ala Asp Asn Trp 
385 390 395 400 

Phe Lys He Tyr Asp Pro Ser He Asn Cys Thr Val Asp Glu Met Thr 
405 410 415 

Glu Ala Val Glu Gly His He Thr Thr Glu He Val Met Leu Asn Pro 
420 425 430 

Ala Asn Thr Arg Ser He Ser Asn Met Thr Ser Gin Glu Phe Val Glu 
435 440 445. 



Lys Leu Thr Lys Arg Leu Lys Arg 
450 455 

Gin Glu Ala Pro Leu Ala Tyr Asp 
465 470 

Leu Asn Lys Thr Ser Gly Gly Gly 
485 

Asp Phe Asn Tyr Asn Asn Gin Thr 
500 



His Pro Glu Glu Thr Gly Gly Phe 
4 60 

Ala He Trp Ala Leu Ala Leu Ala 
475 480 

Gly Arg Ser Gly Val Arg Leu Glu 
490 495 

He Thr Asp Gin He Tyr Arg Ala 
505 510 
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Met Asn Ser Ser Ser Phe Glu Gly Val Ser Gly His Val Val Phe Asp 
515 520 525 

Ala Ser Gly Ser Arg Met Ala Trp Thr Leu lie Glu Gin Leu Gin Gly 
530 535 540 

Gly Ser Tyr Lys Lys lie Gly Tyr Tyr Asp Ser Thr Lys Asp Asp Leu 
545 550 555 560 

Ser Trp Ser Lys Thr Asp Lys Trp lie Gly Gly Ser Pro Pro Ala Asp 
565 570 575 

Gin Thr Leu Val lie Lys Thr Phe Arg Phe Leu Ser Gin Lys Leu Phe 
580 585 590 

lie Ser Val Ser Val Leu Ser Ser Leu Gly lie Val Leu Ala Val Val 
595 600 605 

Cys Leu Ser Phe Asn lie Tyr Asn Ser His Val Arg Tyr lie Gin Asn 
610 615 620 

Ser Gin Pro Asn Leu Asn Asn Leu Thr Ala Val Gly Cys Ser Leu Ala 
625 630 635 640 

Leu Ala Ala Val Phe Pro Leu Gly Leu Asp Gly Tyr His lie Gly Arg 
645 650 655 

Asn Gin Phe Pro Phe Val Cys Gin Ala Arg Leu Trp Leu Leu Gly Leu 
660 665 670 

Gly Phe Ser Leu Gly Tyr Gly Ser Met Phe Thr Lys He Trp Trp Val 
675 680 685 

His Thr Val Phe Thr Lys Lys Glu Glu Lys Lys Glu Trp Arg Lys Thr 
690 695 700 

Leu Glu Pro Trp Lys Leu Tyr Ala Thr Val Gly Leu Leu Val Gly Met 
705 710 715 720 

Asp Val Leu Thr Leu Ala He Trp Gin He Val Asp Pro Leu His Arg 



Thr He Glu Thr Phe Ala Lys Glu Glu Pro Lys Glu Asp He Asp Val 
740 745 750 

Ser He Leu Pro Gin Leu Glu His Cys Ser Ser Arg Lys Met Asn Thr 
755 760 765 

Trp Leu Gly He Phe Tyr Gly Tyr Lys Gly Leu Leu Leu Leu Leu Gly 



725 



730 



735 



770 



775 



780 



He Phe Leu Ala Tyr Glu Thr Lys Ser Val Ser Thr Glu Lys 
785 790 795 



He Asn 
800 



WO 99/51641 



PCT/US99/07333 



88 

Asp His Arg Ala Val Gly Met Ala lie Tyr Asn Val Ala Val Leu Cys 
805 810 815 

Leu lie Thr Ala Pro Val Thr Met He Leu Ser Ser Gin Gin Asp Ala 
820 825 830 

Ala Phe Ala Phe Ala Ser Leu Ala He Val Phe Ser Ser Tyr He Thr 
835 840 845 

Leu Val Val Leu Phe Val Pro Lys Met Arg Arg Leu He Thr Arg Gly 
850 355 860 

Glu Trp Gin Ser Glu Ala Gin Asp Thr Met Lys Thr Gly Ser Ser Thr 
865 870 875 880 

Asn Asn Asn Glu Glu Glu Lys Ser Arg Leu Leu Glu Lys Glu Asn Arg 
885 890 895 

Glu Leu Glu Lys He He Ala Glu Lys Glu Glu Arg Val Ser Glu Leu 
900 905 910 

Arg His Gin Leu Gin Ser Arg Gin Gin Leu Arg Ser Arg Arg His Pro 
915 920 925 

Pro Thr Pro Pro Glu Pro Ser Gly Gly Leu Pro Arg Gly Pro Pro Glu 
930 935 940 

Pro Pro Asp Arg Leu Ser Cys Asp Gly Ser Arg Val His Leu Leu Tyr 
945 950 955 960 

Lys Ala Ala Ala Met Thr Leu Glu Ser He Met Ala Cys Cys Leu Ser 
965 970 975 

Glu Glu Ala Lys Glu Ala Arg Arg He Asn Asp Glu He Glu Arg Gin 
980 985 990 

Leu Arg Arg Asp Lys Arg Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu 
995 1000 1005 

Leu Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg 
1010 1015 1020 

He He His Gly Ser Gly Tyr Ser Asp Glu Asp Lys Arg Gly Phe Thr 
1025 1030 1035 1040 

Lys Leu Val Tyr Gin Asn He Phe Thr Ala Met Gin Ala Met He Arg 
1045 1050 1055 

Ala Met Asp Thr Leu Lys He Pro Tyr Lys Tyr Glu His Asn Lys Ala 
1060 1065 1070 

His Ala Gin Leu Val Arg Glu Val Asp Val Glu Lys Val Ser Ala Phe 
1075 1080 1085 
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Glu Asn Pro Tyr Val Asp Ala He Lys Ser Leu Trp Asn Asp Pro Gly 
1090 1095 1100 

He Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser Asp Ser 
1105 1110 1115 1120 

Thr Lys Tyr Tyr Leu Asn Asp Leu Asp Arg Val Ala Asp Pro Ala Tyr 
1125 1130 1135 

Leu Pro Thr Gin Gin Asp Val Leu Arg Val Arg Val Pro Thr Thr Gly 
1140 1145 1150 

He He Glu Tyr Pro Phe Asp Leu Gin Ser Val He Phe Arg Met Val 
1155 1160 1165 

Asp Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe 
1170 1175 1180 

Glu Asn Val Thr Ser He Met Phe Leu Val Ala Leu Ser Glu Tyr Asp 
1185 1190 1195 1200 

Gin Val Leu Val Glu Ser Asp Asn Glu Asn Arg Met Glu Glu Ser Lys 
1205 1210 1215 

Ala Leu Phe Arg Thr He lie Thr Tyr Pro Trp Phe Gin Asn Ser Ser 
1220 1225 1230 

Val He Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys He Met 
1235 1240 1245 

Tyr Ser His Leu Val Asp Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg 
1250 1255 1260 

Asp Ala Gin Ala Ala Arg Glu Phe He Leu Lys Met Phe Val Asp Leu 
1265 1270 1275 1280 

Asn Pro Asp Ser Asp Lys He He Tyr Ser His Phe Thr Cys Ala Thr 
1285 1290 1295 

Asp Thr Glu Asn He Arg Phe Val Phe Ala Ala Val Lys Asp Thr He 
1300 1305 1310 

Leu Gin Leu Asn Leu Lys Gly Cys Gly Leu Tyr 
1315 1320 



<210> 46 
<211> 4231 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2//CaR*Gct q i5 + 3Ala 
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<400> 46 



atgggatcgc tgcttgcgct cccggcactg ctgctgctgt ggggtgctgt ggctgagggc 60 

ccagccaaga aggtgctgac cctggaggga gacttggtgc tgggtgggct gttcccagtg 120 

caccagaagg gcggcccagc agaggactgt ggtcctgtca atgagcaccg tggcatccag 180 

cgcctggagg ccatgctttt tgcactggac cgcatcaacc gtgacccgca cctgctgcct 24 0 

ggcgtgcgcc tgggtgcaca catcctcgac agttgctcca aggacacaca tgcgctggag 300 

caggcactgg actttgtgcg tgcctcactc agccgtggtg ctgatggctc acgccacatc 360 

tgccccgacg gctcttatgc gacccatggt gatgctccca ctgccatcac tggtgttatt 420 

ggcggttcct acagtgatgt ctccatccag gtggccaacc tcttgaggct atttcagatc 480 

ccacagatta gctacgcctc taccagtgcc aagctgagtg acaagtcccg ctatgactac 540 

tttgcccgca cagtgcctcc tgacttcttc caagccaagg ccatggctga gattctccgc 600 

ttcttcaact ggacctatgt gtccactgtg gcgtctgagg gcgactatgg cgagacaggc 660 

attgaggcct ttgagctaga ggctcgtgcc cgcaacatct gtgtggccac ctcggagaaa 720 

gtgggccgtg ccatgagccg cgcggccttt gagggtgtgg tgcgagccct gctgcagaag 780 

cccagtgccc gcgtggctgt cctgttcacc cgttctgagg atgcccggga gctgcttgct 840 

gccagccagc gcctcaatgc cagcttcacc tgggtggcca gtgatggttg gggggccctg 900 

gagagtgtgg tggcaggcag tgagggggct gctgagggtg ctatcaccat cgagctggcc 9 60 

tcctacccca tcagtgactt tgcctcctac ttccagagcc tggacccttg gaacaacagc 1020 

cggaacccct ggttccgtga attctgggag cagaggttcc gctgcagctt ccggcagcga 1080 

gactgcgcag cccactctct ccgggctgtg ccctttgagc aggagtccaa gatcatgttt 1140 

gtggtcaatg cagtgtacgc catggcccat gcgctccaca acatgcaccg tgccctctgc 1200 

cccaacacca cccggctctg tgacgcgatg cggccagtta acgggcgccg cctctacaag 1260 

gactttgtgc tcaacgtcaa gttrtgatgcc ccctttcgcc cagctgacac ccacaatgag 1320 

gtccgctttg accgctttgg tgatggtatt ggccgctaca acatcttcac ctatctgcgt 1380 

gcaggcagtg ggcgctatcg ctaccagaag gtgggctact gggcagaagg cttgactctg 1440 

gacaccagcc tcatcccatg ggcctcaccc tcagccggcc ccctgcccgc ctctcgctgc 1500 

agtgagccct gcctccagaa tgaggtgaag agtgtgcagc cgggcgaagt ctgctgctgg 1560 

ctctgcattc cgtgccagcc ctatgagtac cgattggacg aattcacttg cgctgattgt 1620 

ggcctgggct actggcccaa tgccagcctg actggctgct tcgaactgcc ccaggagtac 1680 

atccgctggg gcgatgcctg ggctgtggga cctgtcacca tcgcctgcct cggtgccctg 1740 

gccaccctct ttgtgctggg tgtctttgtg cggcacaatg ccacaccagt ggtcaaggcc 1800 

tcaggtcggg agctctgcta catcctgctg ggtggtgtct tcctctgcta ctgcatgacc 18 60 

ttcatcttca ttgccaagcc atccacggca gtgtgtacct tacggcgtct tggtttgggc 1920 

actgccttct ctgtctgcta ctcagccctg ctcaccaaga ccaaccgcat tgcacgcatc 1980 

ttcggtgggg cccgggaggg tgcccagcgg ccacgcttca tcagtcctgc ctcacaggtg 204 0 

gccatctgcc tggcacttat ctcgggccag ctgctcatcg tggtcgcctg gctggtggtg 2100 

gaggcaccgg gcacaggcaa ggagacagcc cccgaacggc gggaggtggt gacactgcgc 2160 

tgcaaccacc gcgatgcaag tatgttgggc tcgctggcct acaatgtgct cctcatcgcg 2220 

ctctgcacgc tttatgcctt caagactcgc aagtgccccg aaaacttcaa cgaggccaag 2280 

ttcattggct tcaccatgta caccacctgc atcatctggc tggcattcct gcccatcttc 2340 

tatgtcacct ccagtgacta ccgggtacag accaccacca tgtgcgtgtc agtcagcctc 2400 

agcggctccg tggtgcttgg ctgcctcttt gcgcccaagc tgcacatcat cctcttccag 24 60 

ccgcagaaga acaccatcga ggaggtgcgt tgcagcaccg cagctcacgc tttcaaggtg 2 520 

gctgcccggg ccacgctgcg ccgcagcaac gtctcccgca agcggtccag cagccttgga 2580 

ggctccacgg gatccacccc ctcctcctcc atcagcagca agagcaacag cgaagaccca 2640 

ttcccacagc ccgagaggca gaagcagcag cagccgctgg ccctaaccca gcaagagcag 2700 

cagcagcagc ccctgaccct cccacagcag caacgatctc agcagcagcc cagatgcaag 27 60 

cagaaggtca tctttggcag cggcacggtc accttctcac tgagctttga tgagcctcag 2820 

aagaacgcca tggcccacgg gaattctacg caccagaact ccctggaggc ccagaaaagc 2880 

agcgatacgc tgacccgaca ccagccatta ctcccgctgc agtgcgggga aacggactta 294 0 

gatctgaccg tccaggaaac aggtctgcaa ggacctgtgg gtggagacca gcggccagag 3000 

gtggaggacc ctgaagagtt gtccccagca cttgtagtgt ccagttcaca gagctttgtc 3060 

atcagtggtg gaggcagcac tgttacagaa aacgtagtga attcagcggc cgccatgact 3120 

ctggagtcca tcatggcgtg ctgcctgagc gaggaggcca aggaagcccg gcggatcaac 3180 
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gacgagatcg 
ctgctgctcg 
catgggtcag 
atcttcacgg 
tatgagcaca 
gcttttgaga 
gaatgctatg 
gacttggacc 
cgagtcccca 
atggtcgatg 
gtcacctcta 
gacaatgaga 
tggttccaga 
atcatgtatt 
caggcagccc 
attatctact 
gccgtcaagg 
ctcctagaca 



agcggcagct 
ggacaggaga 
gatactctga 
ccatgcaggc 
ataaggctca 
atccatatgt 
atagacgacg 
gcgtagctga 
ccacagggat 
tagggggcca 
tcatgtttct 
accgaatgga 
actcctcggt 
cccatctagt 
gagaattcat 
cccacttcac 
acaccatcct 
cccgccctgc 



ccgcagggac 
gagtggcaag 
tgaagataaa 
catgatcaga 
tgcacaatta 
agatgcaata 
agaatatcaa 
ccctgcctac 
catcgaatac 
aaggtcagag 
agtagcgctt 
ggaaagcaag 
tattctgttc 
cgactacttc 
tctgaagatg 
gtgcgccaca 
ccagttgaac 
ccttccct gg 



aagcgggacg 
agtacgttta 
aggggcttca 
gccatggaca 
gttcgagaag 
aagagtttat 
ttatctgact 
ctgcctacgc 
ccctttgact 
agaagaaaat 
agtgaatatg 
gctctcttta 
ttaaacaaga 
ccagaatatg 
ttcgtggacc 
gacaccgaga 
ctgaaggact 
t 



cccgccggga 
tcaagcagat 
ccaagctggt 
cactcaagat 
ttgatgtgga 
ggaatgatcc 
ctaccaaata 
aacaagatgt 
tacaaagtgt 
ggatacactg 
atcaagttct 
gaacaattat 
aagatcttct 
atggacccca 
tgaacccaga 
atatccgctt 
gcggtctgtt 



gctcaagctg 
gagaatcatc 
gtatcagaac 
cccatacaag 
gaaggtgtct 
tggaatccag 
ctatcttaat 
gcttagagtt 
cattttcaga 
ctttgaaaat 
cgtggagtca 
cacatacccc 
agaggagaaa 
gagagatgcc 
cagtgacaaa 
tgtctttgct 
ctaattgtgc 



3240 
3300 
3360 
342*0 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4231 



<210> 47 
<211> 1397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimeric pmGluR2//CaR*Ga q i5+3Ala 
<400> 47 

Met Gly Ser Leu Leu Ala Leu Pro Ala Leu Leu Leu Leu Trp Gly Ala 
15 10 15 

Val Ala Glu Gly Pro Ala Lys Lys Val Leu Thr Leu Glu Gly Asp Leu 
20 25 30 

Val Leu Gly Gly Leu Phe Pro Val His Gin Lys Gly Gly Pro Ala Glu 
35 40 45 

Asp Cys Gly Pro Val Asn Glu His Arg Gly lie Gin Arg Leu Glu Ala 
50 55 60 

Met Leu Phe Ala Leu Asp Arg lie Asn Arg Asp Pro His Leu Leu Pro 
65 70 75 80 

Gly Val Arg Leu Gly Ala His lie Leu Asp Ser Cys Ser Lys Asp Thr 
85 90 95 

His Ala Leu Glu Gin Ala Leu Asp Phe Val Arg Ala Ser Leu Ser Arg 
100 105 110 
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Gly Ala Asp Gly Ser Arg His lie 
115 120 

His Gly Asp Ala Pro Thr Ala lie 
130 135 

Ser Asp Val Ser lie Gin Val Ala 
145 150 

Pro Gin lie Ser Tyr Ala Ser Thr 
165 



Cys Pro Asp Gly Ser Tyr Ala Thr 
125 

Thr Gly Val lie Gly Gly Ser Tyr 
140 

Asn Leu Leu Arg Leu Phe Gin lie 
155 160 

Ser Ala Lys Leu Ser Asp Lys Ser 
170 175 



Arg Tyr Asp Tyr Phe Ala Arg Thr 
180 

Lys Ala Met Ala Glu He Leu Arg 
195 200 

Thr Val Ala Ser Glu Gly Asp Tyr 
210 215 

Glu Leu Glu Ala Arg Ala Arg Asn 
225 230 

Val Gly Arg Ala Met Ser Arg Ala 
245 



Val Pro Pro Asp Phe Phe Gin Ala 
185 190 

Phe Phe Asn Trp Thr Tyr Val Ser 
205 

Gly Glu Thr Gly He Glu Ala Phe 
220 

He Cys Val Ala Thr Ser Glu Lys 
235 240 

Ala Phe Glu Gly Val Val Arg Ala 
250 255 



Leu Leu Gin Lys Pro Ser 
260 

Glu Asp Ala Arg Glu Leu 

275 

Phe Thr Trp Val Ala Ser 
290 

Ala Gly Ser Glu Gly Ala 
305 310 

Ser Tyr Pro He Ser Asp 
325 



Trp Asn Asn Ser Arg Asn 
340 

Phe Arg Cys Ser Phe Arg 

355 , 

Ala Val Pro Phe Glu Gin 
370 



Ala Arg Val Ala Val 
265 

Leu Ala Ala Ser Gin 
280 

Asp Gly Trp Gly Ala 
295 

Ala Glu Gly Ala He 
315 

Phe Ala Ser Tyr Phe 
330 

Pro Trp Phe Arg Glu 
345 

Gin Arg Asp Cys Ala 
360 

Glu Ser Lys He Met 
375 



Leu Phe Thr Arg Ser 
270 

Arg Leu Asn Ala Ser 
285 

Leu Glu Ser Val Val 
300 

Thr He Glu Leu Ala 
320 

Gin Ser Leu Asp Pro 
335 

Phe Trp Glu Gin Arg 
350 

Ala His Ser Leu Arg 
365 

Phe Val Val Asn Ala 
380 



Val Tyr Ala Met Ala His Ala Leu His Asn Met His Arg Ala Leu Cys 
385 390 395 400 
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Pro Asn Thr Thr Arg Leu Cys Asp Ala Met Arg Pro Val Asn Gly Arg 
405 410 415 

Arg Leu Tyr Lys Asp Phe Val Leu Asn Val Lys Phe Asp Ala Pro Phe 
420 425 430 

Arg Pro Ala Asp Thr His Asn Glu Val Arg Phe Asp Arg Phe Gly Asp 
435 440 445 

Gly He Gly Arg Tyr Asn He Phe Thr Tyr Leu Arg Ala Gly Ser Gly , 
450 455 460 

Arg Tyr Arg Tyr Gin Lys Val Gly Tyr Trp Ala Glu Gly Leu Thr Leu 
465 470 475 480 

Asp Thr Ser Leu He Pro Trp Ala Ser Pro Ser Ala Gly Pro Leu Pro 
485 490 495 

Ala Ser Arg Cys Ser Glu Pro Cys Leu Gin Asn Glu Val Lys Ser Val 
500 505 510 

Gin Pro Gly Glu Val Cys Cys Trp Leu Cys He Pro Cys Gin Pro Tyr 
515 520 525 

Glu Tyr Arg Leu Asp Glu Phe Thr Cys Ala Asp Cys Gly Leu Gly Tyr 
530 535 540 

Trp Pro Asn Ala Ser Leu Thr Gly Cys Phe Glu Leu Pro Gin Glu Tyr 
545 550 555 560 

He Arg Trp Gly Asp Ala Trp Ala Val Gly Pro Val Thr He Ala Cys 
565 570 575 

Leu Gly Ala Leu Ala Thr Leu Phe Val Leu Gly Val Phe Val Arg His 
580 585 590 

Asn Ala Thr Pro Val Val Lys Ala Ser Gly Arg Glu Leu Cys Tyr He 
595 600 605 

Leu Leu Gly Gly Val Phe Leu Cys Tyr Cys Met Thr Phe He Phe He 
610 615 620 

Ala Lys Pro Ser Thr Ala Val Cys Thr Leu Arg Arg Leu Gly Leu Gly 
625 630 635 640 

Thr Ala Phe Ser Val Cys Tyr Ser Ala Leu Leu Thr Lys Thr Asn Arg 
645 650 655 

He Ala Arg He Phe Gly Gly Ala Arg Glu Gly Ala Gin Arg Pro Arg 
660 665 670 



Phe He Ser Pro Ala Ser Gin Val Ala He 
675 680 



Cys Leu Ala Leu 
685 



He Ser 



WO 99/51641 



PCT/US99/07333 



94 

Gly Gin Leu Leu lie Val Val Ala Trp Leu Val Val Glu Ala Pro Gly 
690 695 700 

Thr Gly Lys Glu Thr Ala Pro Glu Arg Arg Glu Val Val Thr Leu Arg 
705 710 715 720 

Cys Asn His Arg Asp Ala Ser Met Leu Gly Ser Leu Ala Tyr Asn Val 
725 730 735 

Leu Leu lie Ala Leu Cys Thr Leu Tyr Ala Phe Lys Thr Arg Lys Cys 
740 745 750 

Pro Glu Asn Phe Asn Glu Ala Lys Phe lie Gly Phe Thr Met Tyr Thr 
755 760 765 

Thr Cys lie lie Trp Leu Ala Phe Leu Pro lie Phe Tyr Val Thr Ser 
770 775 780 

Ser Asp Tyr Arg Val Gin Thr Thr Thr Met Cys Val Ser Val Ser Leu 
785 790 795 800 

Ser Gly Ser Val Val Leu Gly Cys Leu Phe Ala Pro Lys Leu His He 
805 810 815 

He Leu Phe Gin Pro Gin Lys Asn Thr He Glu Glu Val Arg Cys Ser 
820 825 830 

Thr Ala Ala His Ala Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg 
835 840 845 

Ser Asn Val Ser Arg Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly 
850 855 860 

Ser Thr Pro Ser Ser Ser He Ser Ser Lys Ser Asn Ser Glu Asp Pro 
865 870 875 880 

Phe Pro Gin Pro Glu Arg Gin Lys Gin Gin Gin Pro Leu Ala Leu Thr 
885 890 895 

Gin Gin Glu Gin Gin Gin Gin Pro Leu Thr Leu Pro Gin Gin Gin Arg 
900 905 910 

Ser Gin Gin Gin Pro Arg Cys Lys Gin Lys Val He Phe Gly Ser Gly 
915 920 925 

Thr Val Thr Phe Ser Leu Ser Phe Asp Glu Pro Gin Lys Asn Ala Met 
930 935 940 

Ala His Gly Asn Ser Thr His Gin Asn Ser Leu Glu Ala Gin Lys Ser 
945 950 955 960 

Ser Asp Thr Leu Thr Arg His Gin Pro Leu Leu Pro Leu Gin Cys Gly 
965 970 975 
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Glu Thr Asp Leu Asp Leu Thr Val Gin Glu Thr Gly Leu Gin Gly Pro 
9B0 985 990 



Val Gly Gly Asp Gin Arg Pro Glu Val Glu Asp Pro Glu Glu Leu Ser 
995 1000 1005 

Pro Ala Leu Val Val Ser Ser Ser Gin Ser Phe Val lie Ser Gly Gly 
1010 1015 1020 

Gly Ser Thr Val Thr Glu Asn Val Val Asn Ser Ala Ala Ala Met Thr 
1025 1030 1035 1040 

Leu Glu Ser lie Met Ala Cys Cys Leu Ser Glu Glu Ala Lys Glu Ala 
1045 .1050 1055 



Arg Arg He Asn Asp Glu He Glu Arg Gin Leu Arg Arg Asp Lys Arg 
1060 1065 1070 

Asp Ala Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly Glu Ser 
1075 1080 1085 



Gly Lys Ser Thr Phe He Lys Gin 
1090 1095 

Tyr Ser Asp Glu Asp Lys Arg Gly 
1105 1110 

He Phe Thr Ala Met Gin Ala Met 
1125 

He Pro Tyr Lys Tyr Glu His Asn 
1140 



Met Arg He He His Gly Ser Gly 
1100 

Phe Thr Lys Leu Val Tyr Gin Asn 
1115 1120 

He Arg Ala Met Asp Thr Leu Lys 
1130 1135 

Lys Ala His Ala Gin Leu Val Arg 
1145 1150 



Glu Val Asp Val Glu Lys Val Ser 
1155 H60 

Ala He Lys Ser Leu Trp Asn Asp 
1170 H75 

Arg Arg Arg Glu Tyr Gin Leu Ser 
1185 H90 

Asp Leu Asp Arg Val Ala Asp Pro 
1205 



Ala Phe Glu Asn Pro Tyr Val Asp 
1165 

Pro Gly He Gin Glu Cys Tyr Asp 
. 1180 

Asp Ser Thr Lys Tyr Tyr Leu Asn 
1195 1200 

Ala Tyr Leu Pro Thr Gin Gin Asp 
1210 1215 



Val Leu Arg Val Arg Val Pro Thr Thr Gly He He Glu Tyr Pro Phe 
1220 1225 1230 

Asp Leu Gin Ser Val He Phe Arg Met Val Asp Val Gly Gly Gin Arg 
1235 1240 1245 

Ser Glu Arg Arg Lys Trp He His Cys Phe Glu Asn Val Thr Ser He 
1250 1255 1260 
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Met Phe Leu Val Ala Leu Ser Glu Tyr Asp Gin Val Leu Val Glu Ser 
1265 1270 1275 1280 

Asp Asn Glu Asn Arg Met Glu Glu Ser Lys Ala Leu Phe Arg Thr lie 
1285 1290 ' 1295 

lie Thr Tyr Pro Trp Phe Gin Asn Ser Ser Val lie Leu Phe Leu Asn 
1300 1305 1310 

Lys Lys Asp Leu Leu Glu Glu Lys lie Met Tyr Ser His Leu Val Asp 
1315 1320 1325 

Tyr Phe Pro Glu Tyr Asp Gly Pro Gin Arg Asp Ala Gin Ala Ala Arg 
1330 1335 1340 

Glu Phe lie Leu Lys Met Phe Val Asp Leu Asn Pro Asp Ser Asp Lys 
1345 1350 1355 1360 

lie lie Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Glu Asn lie Arg 
1365 1370 1375 

Phe Val Phe Ala Ala Val Lys Asp Thr lie Leu Gin Leu Asn Leu Lys 
1380 1385 1390 



Asp Cys Gly Leu Phe 
1395 
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